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EXECUTIVE SUMMARY

In compliance with section 7 of the Endangered Species Act (ESA), the National Marine Fisheries
Service (NMFS) has completed this biological opinion consulting on the authorization of groundfish
fisheriesin the Bering Sea and Aleutian Islands region (BSAI) under the Fishery Management Plan
(FMP) for the BSAI Groundfish, and the authorization of groundfish fisheriesin the Gulf of Alaska
(GOA) under the FMP for Groundfish of the GOA. This opinion is comprehensive in scope and
considers the fisheries and the overall management framework established by the respective FMPs to
determine whether that framework contains necessary measures to ensure the protection of listed species
and critical habitat. The opinion determines whether the BSAI or GOA groundfish fisheries, as
implemented under the respective FMPs, jeopardize the continued existence of listed speciesin the areas
affected by the fisheries (i.e., the action areas) or adversely modify critical habitat of such species.

Action Area

The action area consists of “all areas to be affected directly or indirectly by the Federal action, and not
merely the immediate area involved in the action” (50 CFR 402.02(d)). As such, the action areafor the
Federally managed BSAI groundfish fisheries covers all of the Bering Sea under U.S. jurisdiction,
extending southward to include the waters south of the Aleutian Islands west of 170°W longitude to the
border of the U.S. Exclusive Economic Zone. The action area covered by the GOA FMP appliesto the
U.S. Exclusive Economic Zone of the North Pacific Ocean, exclusive of the Bering Sea, between the
eastern Aleutian Islands at 170°W longitude and Dixon Entrance. The area encompasses sites that are
directly affected by fishing, aswell as sites likely to be indirectly affected by the removal of fish at
nearby sites. The action areawould also, necessarily, include those state waters that are encompassed by
critical habitat for Steller sealions.

The action area includes the Alaska range of both the endangered western and threatened eastern
populations of the Steller sealion. However, the effects of the Federal FMPs on Steller sealions
generally occur within the range of the western population. Therefore, this consultation focuses
primarily on areas west of 144° W |ongitude (the defined boundary of the western population of Steller
sealions).

NMFS has determined that the action being considered in this biological opinion may affect 22 species
listed under the ESA, including 7 species of endangered whales, the two distinct popul ations of Steller
sealions, twelve evolutionarily significant units (ESU) of Pacific salmonids and one species of
endangered seaturtle. The action area also includes 4 species of endangered or threatened seabirds, and 1
species of marine mammal, the northern sea otter, that has been proposed as a candidate species under
the ESA.

Environmental Baseline

The environmental baseline for the biological opinion must include the past and present impacts of all
state, Federal or private actions and other human activitiesin the action area, the anticipated impacts of
all proposed Federal projectsin the action area that have already undergone consultations, and the impact
of contemporaneous State or private actions (50 CFR 8402.02). The environmental baseline for this
biological opinion includes the effects of awide variety of human activities and natural phenomena that
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may affect the survival and recovery of threatened and endangered speciesin the action area. The
opinion recognizes that such phenomena and activities have contributed to the current status of
populations of those listed species. While some may have occurred in the past but no longer affect these
species, others may continue to affect populations of listed speciesin the study area.

The environmental baseline for this action includes fisheries and other FIM P-associated activities that are
occurring, and that have occurred prior to January 2000. Other human-related activities discussed that
may affect, or have affected, the baseline include the impacts of human growth on the action area and the
effects of commercial and subsistence harvests of marine mammals. Alaska managed commercial
fisheries are also addressed. Those fisheries and their effects on listed species are expected to continue
in the action area and into the future. Herring and salmon are fisheries that are managed entirely

by the State of Alaska, or, in the case of pollock and Pacific cod, only a percentage of the fishery is
managed by State authority, and are species found year-round in the diet of Steller sealions.

The environmental baseline also discusses the potential effects of the environmental changes on the
carrying capacity of the action area over the past several decades, including the relationship between the
dietary needs of Steller sealions, the regime shift hypothesis, and massive population declines in recent
decades. The opinion concludes that it is highly unlikely that natural environmental change has been the
sole underlying cause for the decline of Steller sea.

The environmental baseline attempts to bring together all of the estimated mortalities of Steller sealions
and a synthesis of the significance of those takes. The best avail able scientific information on the
magnitude and likely impacts of Orca predation on listed species in the action area are analyzed. Other
factors, such as disease, ecological effects of commercial whaling through the 1970s, and pollutants,
while not entirely excluded as contributing factors, have been considered, but are given lesser importance
in explaining the observed pattern of declines.

Effects of Actions

The scope of the “effects of actions” analysisis intended to be comprehensive. Assuch, the opinionis
broad and examines a range of activities conducted pursuant to the FM Ps including the manner in which
the total allowable catch levels are set, the process that leads to the setting of these levels, the amount of
prey biomass taken from sealion critical habitat. The effects of other activitiesthat are interrelated or
interdependent are also analyzed. Indirect effects are those that are caused later in time, but are il
reasonably certain to occur. Interrelated actions are those that are part of alarger action and depend upon
the larger action for their justification. Interdependent actions are those that have no independent utility
apart from the action under consideration (50 CFR 402.02).

Thefirst part of the effects analysisis a description of fishery management as practiced under the FMPs,
including an explanation of how ecosystem issues are considered. Particularly important sources of
potential ecosystem effects are highlighted in subsequent sections. The second part of the effects
analysis focuses on the current exploitation strategy and its potential relevance, both past and present, in
shaping changes in the abundance and population structure of groundfish stocks. The present fishery
management regime’ s maximum target fishing reference point of B, is used as an example to illustrate
the potential direction and intensity of direct effects.

Thethird part of the effects analysis reviews the annual fishery cycle, from surveys through the
establishment of Total Allowable Catch (TAC) levels. The effects are evaluated specific to the magjor
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stages of the cycle and to explore whether effects can be compounded through subsequent stepsin the
cycle. Findly, in the fourth part of the effects analysis, the FMPs and their management tools and
policies are examined as guiding documents for management of the fisheries and protection of the
associated ecosystems. This part also addresses the fisheries as they are prosecuted under the FMPs.

Cumulative Effects

Cumulative effects include the effects of future State, tribal, local, or private actions that are reasonably
certain to occur in the action area. The State groundfish fisheries are generally smaller than the federal
groundfish fisheries but are expected to have marginally more impacts (because of location) on listed
species with respect to competition for prey and long term ecosystem impacts. The crab fishery is one of
the biggest fisheries managed by the state. However, thisfishery is not likely to directly compete for
prey with either Steller sealions or other listed species. Herring, salmon, Pacific cod, pollock, squid, and
octopus are items found year-round in the diet of Steller sealions. Species such as salmon and herring
occur much more frequently in the summer as determined by analyses of Steller sealion prey habits from
1990-1998.

Perhaps the most important interaction between state fisheries and listed species may arise from the
pattern of localized removals of spawners. Although the patterns are generally similar from one fishery
to the next, the sheer number of distinct fisheries makes it difficult to describe them individually.
Likewise, each fishery is distinctly different in either the number of boats, gear used, time of year, length
of season, and fish species. Therefore, we present the herring fishery as an example of thistype of
interaction to demonstrate some of the competitive interactions that may occur.

The impacts of some of the State fisheries on Steller sealions and, in some cases, humpback whales
would be similar to those of the Federal fisheries: cascade effects and competition. Steller sealions and
some of the State fisheries actively demand a common resource and the fisheries reduce the availability
of that common resource to Steller sealions while they satisfy their demand for fish. The State
groundfish fisheries may reduce the abundance or alter the distribution of several prey species of listed
Species.

After reviewing the current status of each listed speciesin the action area, the environmental baseline for
the action area, the effects of the FMPs for Alaska Groundfish in the BSA| and GOA, and the cumulative
effects of the federal action, NMFS has determined that the FMPs are not likely to jeopardize the
continued existence of any listed species in the action area except for the endangered western population
of Steller sealions. In addition, after reviewing the current status of critical habitat that has been
designated for Steller sealions, the environmental baseline for the action area, the FMPs for Alaska
Groundfish in the BSAI and GOA, and the cumulative effects, it iSNMFS' biological opinion that the
FMPs are likely to adversely modify this critical habitat designated for Steller sealions.

Reasonable and Prudent Alternative

Based on the effects discussion and NMFS determination that fishing activity under the FMPs are likely
to jeopardize the continued existence of the western population of Steller sealions and are likely to
adversely modify their designated critical habitat, NMFS has developed a reasonable and prudent
aternative (RPA) with multiple components for the groundfish fisheriesin the BSAI and GOA. The
fisheries effects that give rise to these determinations include both large scale removals of Steller sealion
forage over time, and the potentia for reduced availability of prey on the fishing grounds at scal es of
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importance to individual foraging Steller sealions.

The first RPA element addresses the harvest strategy for fish removal at the global or FMP level. This
RPA requires the adoption of a new harvest control rule that would decrease the likelihood that the fished
biomass for pollock, Pacific cod and Atka mackerel would drop below B,,, . The global control ruleis
a revised, more precautionary fishing strategy (F o, adjustment procedure) for principal prey of

Steller sea lions taken by the groundfish fisheriesin the BSAI and GOA (pollock, Pacific cod and Atka
mackerel) than that which currently exists under the FMP. The effect of using the global control rule
isincreased likelihood that the stock is maintained at or above the target stock size by reducing the
exploitation rate at low stock sizes.

Other RPA elements completely protect sea lions from groundfish fisheries at global and regional scales,
and in both temporal and spatial dimensions. The other RPA elements reflect a heirarchy of NMFS
concerns about the effects of the groundfish fisheries on Steller sealions. Those concerns are greatest
with respect to critical habitat areas around rookeries and major haulouts, and in special foraging areas
designated as critical habitat, and less for areas outside of critical habitat where take levels are not
considered to be at alevel that would jeopardize Steller sealions. Significant interactions between sea
lions and the fisheries for pollock, Pacific cod and Atka mackerel have been eliminated in critical
habitat between November 1 and January 19, or 22% of theyear. Thislevel of partitioningis
necessary in this period because sea lions at thistime are considered extremely sensitive to prey
availability. Because fisheries are restricted to the remaining 78% of the year, dispersive actions taken at
finer temporal and spatial scales are also necessary to avoid jeopardy and adverse modification. The
RPA extends 3 nautical mile (nm) protective zones around rookeries to all haulouts. In the GOA, EBS
and Al, atotal of 139 no-fishing zones (note: the rookeries are already no-entry zones) are
established that will partition all pups and non-pups from disturbances associated with vessel traffic
and fishing in close proximity to important terrestrial breeding and resting habitat. The RPA closes
many rookeries and haulouts out to 20 nm to directed fishing for pollock, Pacific cod and Atka
mackerel. This second spatial partitioning element excludes all fisheries for pollock, Pacific cod, and
Atka mackerel from approximately 63% of critical habitat in the GOA, EBS, and Aleutian Islands.

These measures significantly increase the amount of critical habitat protected from directed fishing for
Steller sealion prey, greatly reduces the number of potential takes of Steller sealions through
competition for a prey base inside critical habitat, completely protects all pups and non-pups on rookeries
and haulouts out to 3 nm from the effects of fishing activity, and greatly reduces the interactions between
fisheries and sea lions during winter months.

Fisheries occurring in the remaining 34% of critical habitat and the areas outside critical habitat require
further dispersive actionsto avoid jeopardy and adverse modification. The temporal concentration of
fisheries for pollock, Pacific cod and Atka mackerel may result in high local harvest rates that may

reduce the quality of habitat by modifying prey availability. The RPA establishes the following measures
to disperse fishing effort at regional and local scales and to reduce the effects of groundfish fisheries on
prey availability for sealionsto negligible or background levels.

The RPA separates the fisheries into four seasonal limits inside critical habitat, and two seasonal releases
outside of critical habitat, and disperses fishing effort throughout the open portion of the year, January
20-October 31. Season start dates are spaced evenly throughout this period and portions of the TAC is
allocated to each season. These actions reduce the proportion of pollock, Pacific cod and Atka mackerel
taken inside critical habitat inside the GOA to less than 20% of the total catch. The measure also
protects against excessive harvest rates that may rapidly deplete concentrations of prey inside critical
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habitat. NMFS has concluded that a temporally dispersed fishery would not significantly harm the
foraging success of Steller sealions as the take would be reduced to alevel that NMFS believes would
not compromise them.

The spatial concentration of current fishing effort for pollock, Pacific cod and Atka mackerel may result
in high local harvest rates that reduce the quality of habitat for foraging Steller sealions. Fishinginside
critical habitat may result in takes of Steller sea lions through adverse modification of habitat (i.e, prey
availability). Therefore, this RPA reduces the percentage of pollock taken inside critical habitat from
8010 42% in the GOA, from 45 to 14% in the EBS and from 74 to 2% in the Al compared to 1998. It
also reduces the percentage of Pacific cod caught in critical habitat from 48 to 21% in the GOA, from
39t0 17% in the EBS and from 79 to 17% in the Al as compared to 1998. The RPA reducesthe
percentage of Atka mackerel caught inside critical habitat in the Al from 66 to 8 % as compared to
1998.

Finally, the RPA is designed to close adequate portions of critical habitat to commercial fishing for the
three primary prey species of groundfish, whileimposing restrictions on fishing operations in areas open
to fishing to avoid local depletion of prey resourcesfor Steller sealions. This approach of creating areas
open and closed to fishing operations provides contrast between complete closures and restricting fishing
areas within critical habitat and forms the basis for monitoring the RPA. Over the past decade the North
Pacific Fisheries Management Council has noted the importance of assessing the efficacy of conservation
measures intended to promote the recovery of the western population of Steller sealions. To thisend,
NMFS has incorporated into its RPA a monitoring program that will allow for such an evaluation.

Incidental Take Statement and Conservation Recommendations

An Incidental Take Statement (ITS) specifies the impact of any incidental taking of endangered or
threatened species. It also provides reasonable and prudent measures that are necessary to minimize
impacts and sets forth terms and conditions with which NMFS must comply in order to implement the
reasonable and prudent measures and to be exempt from the prohibitions of section 9 of the ESA.

In addition to the RPA and ITS, conservation recommendations have been provided within this biological
opinion. An example of one of the conservation recommendations that NMFS believes should be
implemented is a more comprehensive stock assessment that would provide detailed information on
groundfish stocks on spatial and temporal scales and to provide timely review of possible fishery
interactions with listed species (and in the future on essential fish habitat). Thiswould alow for better
analysis of the possible impacts of target fisheries on listed species and the more proactive devel opment
of time/space harvest recommendations at the individual stock assessment level so that fishery
interactions with listed species and essential fish habitat can be minimized.

The cumulative effect of the RPA elements contained in this biological opinion successfully removes
jeopardy and avoid adverse modification of designated critical habitat. However, the State fisheriesin
Alaska, particularly those involving salmon, herring, and Pacific cod are likely to result in take of Steller
sealions and may require modification. Asa conservation measure, NMFS also recommends that the
State of Alaskarequest NMFS to assist in the development of a Habitat Conservation Plan (as authorized
under section 10 of the ESA). This plan should be designed to mitigate adverse impacts on Steller sea
lions and other listed species that might accrue from State managed fisheries. This plan should employ
the same standards and principles as used in this biological opinion to prevent completion and minimize
take between fisheries and listed species.
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Conclusion

After analyzing the cumulative, direct and indirect effects of the Alaska groundfish fisheries on listed
species, NMFS concludes that the fisheries do not jeopardize any listed species other than Steller sea
lions. The biological opinion concludes that the fisheries do jeopardize Steller sealions and adversely
modify their critical habitat due to competition for prey and modification of their prey field. Thethree
main species with which Steller sea lions compete for prey are pollock, Pacific cod, and Atka mackerel.
The biological opinion provides an reasonable and prudent alternative to modify the fisheriesin away
that avoids jeopardy and adverse modification.
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OCO~NOUITA,WNE

1 PURPOSE AND CONSULTATION HISTORY

The Endangered Species Act of 1973, as amended (16 U.S.C. 8 1531 et seq.; ESA), provides the primary
legal framework for the conservation and recovery of speciesin danger of or threatened with extinction.
The purposes of the ESA include

“to provide a means whereby the ecosystems upon which endangered species and threatened
species depend may be conserved, [and] to provide a program for the conservation of such
endangered species and threatened species...” (16 U.S.C. § 1531(b)).

Section 7(a)(2) of the ESA requires that each Federal agency shall insure that any action authorized,
funded, or carried out by such agency is not likely to jeopardize the continued existence of* any
endangered species or threatened species or result in the destruction or adverse modification? of critical
habitat of such species. When the action of a Federal agency may affect a protected species or its critical
habitat, that agency (i.e., the “action” agency) is required to consult with either the National Marine
Fisheries Service (NMFS) or the U.S. Fish and Wildlife Service (USFWS), depending upon the protected
species or critical habitat that may be affected. Section 7(b) of the ESA requires the Services to
summarize consultations in biological opinions that detail how actions may affect threatened or
endangered species and designated critical habitat.

This biological opinion isintended to fulfill NMFS obligations under section 7 of the ESA by consulting
on

(D) authorization of groundfish fisheriesin the Bering Sea and Aleutian Island (BSAI) region
under the Fishery Management Plan (FMP) for the BSAI Groundfish, and

2 authorization of groundfish fisheriesin the Gulf of Alaska (GOA) under the FMP for
Groundfish of the GOA .2

This biological opinion is based on information provided in the 1998 Supplemental Environmental
Impact Statement (SEIS) on the groundfish total allowable catch (TAC) specifications, preliminary
analyses and discussions from the 2000 Draft Supplemental Environmental Impact Statement (DSEIS) on

! Theterm “jeopardize the continued existence of” means “to engage in an action that reasonably would be expected,
directly or indirectly, to reduce appreciably the likelihood of both the survival and recovery of alisted speciesin the wild by
reducing the reproduction, numbers or distribution of that species’ (50 CFR § 402.02).

2 The term “destruction or adverse modification” means “adirect or indirect ateration that appreciably diminishesthe
value of critical habitat for both the survival and recovery of alisted species. Such alterations include, but are not limited to,
alterations adversely modifying any of those physical or biological features that were the basis for determining the habitat to be
critical” (50 CFR § 402.02).

3 Section 7 regulations allow aformal consultation to encompass a number of similar actions within a given geographic
area or a segment of a comprehensive plan (50 CFR 402.14). Consistent with this regulatory provision and for purposes of
efficiency, these two actions are summarized in asingle biological opinion.
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the Alaska groundfish FMPs, which is being prepared concurrent with this biological opinion, numerous
documents produced for and by the North Pacific Fishery Management Council (Council), previous
biological opinions and National Environmental Policy Act (NEPA) documents on council actions, and
published and unpublished sources of information on the biology and ecology of the action area and
listed species in the action area, the general history of fisheriesin the action area, and fishery
management. A complete administrative record of this consultation is on file at NMFS Alaska Regional
Office [Consultation No. F/AKR/2000/00978].

Based on the ESA and implementing regul ations, and the recent court findings with respect to previous
opinions, the scope of this opinion isintended to be comprehensive. The opinion considers not only the
fisheries themselves, but also the overall management framework as established under the respective
FMPs, to determine if that framework contains the necessary conservation and management measures to
insure the protection of listed species and critical habitat. The purpose of the opinion, then, isto
determine if the BSAI or GOA groundfish fisheries, asimplemented under the respective FMPs, are
likely to jeopardize the continued existence of listed species in the areas affected by the fisheries (i.e., the
action areas) or are likely to destroy or adversely modify critical habitat of such species.

The opinion is based on an evaluation of the direct and indirect effects of the actions on listed species or
critical habitat, together with the effects of other activities that are interrelated or interdependent with
that action. These effects are considered in the context of an Environmental Baseline and Cumulative
Effects. The Environmental Baseline includes (1) the past and present impacts of all Federal, State,
Tribal, or private actions and other human activities in the action area, (2) the anticipated impacts of all
proposed Federal projectsin the action areas that have already undergone section 7 consultation, and (3)
the impact of State or private actions which are contemporaneous with the consultation in process (50
CFR 402.02). Cumulative Effects are those effects of future State or private activities, not involving
Federal activities, that are reasonably certain to occur within the action area of these groundfish fisheries
(50 CFR 402.02).*

11 Consultation History

For the actions assessed in this document, the action agency is NMFS Office of Sustainable Fisheries
(OSF). For the protected species considered in this document, the consulting agency is NMFS Office of
Protected Resources (OPR). While the consultation isinternal to NMFS, this opinion represents the
views of the consulting agency, OPR. NMFS has conducted multiple internal section 7 consultations on
the BSAI and GOA groundfish fisheries (Table 1.1). With respect to this opinion, the most recent and
relevant consultations are:

1 January 26, 1996 hiological opinions on the FMPs for the BSAI Groundfish Fishery and the
GOA Groundfish Fishery, the proposed 1996 TAC Specifications and their effects on Steller Sea
Lions. These opinions concluded that the BSAI and GOA FMPs, fisheries, and harvests under
the proposed 1996 TAC specifications were not likely to jeopardize the continued existence of

% The term “cumulative effects’ is defined explicitly by the regulations implementing the ESA. That definition will be
used throughout this document. However, in the context of management of the BSAI and GOA groundfish fisheries, the term
“cumulative effects’ has been used with a number of other meanings, including 1) long-term effects of asingle fishery over time,
2) concurrent or combined effects of multiple fisheries at the same time (annual or longer time period) or in the same area, and 3)
combined effects of fisheries and other human activities on any temporal or spatial scale. Each of these meanings will be
addressed in the effects section, unless the issue under consideration falls within the ESA definition of cumulative effects.
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Steller sealions or to result in the destruction or adverse modification of their critical habitat.
With respect to these opinions, the agency also concluded that the reasons for the decline of
Steller sealion populations and the possible role of the fisheries in the decline remain poorly
understood.

December 3, 1998 biological opinion on authorization of the BSAI Atka mackerel fishery, BSAI
pollock fishery, and GOA pollock fishery under their respective FMPs for the period from 1999
to 2002. The opinion concluded that the Atka mackerel fishery was not likely to jeopardize the
western population of Steller sealion or adversely modify its critical habitat, but that the pollock
fisheries were likely to cause jeopardy and adverse modification. These conclusions and the
reasonable and prudent alternatives (RPAS) developed for the pollock fisheries were challenged
in court; the conclusions were upheld, but the RPAs were found arbitrary and capricious for lack
of sufficient information. The court ordered preparation of revised final reasonable and prudent
alternatives (RFRPAS), which were issued by NMFS on October 15, 1999 and were implemented
for the 2000 fisheries.

December 22, 1998 biological opinion on authorization of the BSAI and GOA groundfish
fisheries based on TAC specifications recommended by the Council for 1999. The opinion
concluded that based on the 1999 TAC specifications, the groundfish fisheries were not likely to
cause jeopardy or adverse modification for listed species or their critical habitat. The opinion
was also challenged in court and subsequently found to be arbitrary and capricious for failing to
include a sufficiently comprehensive analysis of the groundfish fisheries and their individual,
combined, and cumulative effects. Based on this finding, the court determined that NMFS was
out of compliance with the ESA (GreenPeace v. National Marine Fisheries Service, 80 F. Supp.
2d 1137 (WD. Wash. 2000).

December 23, 1999 biological opinion on authorization of the BSAI and GOA groundfish
fisheries based on TAC specifications recommended by the Council for 2000, and on
authorization of the fisheries based on statutes, regulations, and management measures to
implement the American Fisheries Act of 1998 (AFA). The opinion concluded that based on the
2000 TAC specifications and implementation of the AFA, the groundfish fisheries would not
cause jeopardy or adverse modification for listed species or their critical habitat. The opinion
has not been challenged in court, but was similar in scope to the December 22, 1998 opinion and
therefore may not provide the comprehensive analysis of the BSAI and GOA groundfish fisheries
required by the court.
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2 DESCRIPTION OF THE PROPOSED ACTIONS

NMFS Office of Sustainable Fisheries (OSF), under the authority of the MSA, proposes to (1) authorize
groundfish fisheries in the BSAI under the FMP for the BSAI Groundfish, and (2) authorize groundfish
fisheriesin the GOA under the FMP for Groundfish of the GOA. Asstated in section 1, thisopinionis
comprehensive, including not only the fisheries covered under the FMPs, but an investigation of the
overall management framework to determine if the framework contains the necessary conservation and
management measures to ensure the protection of listed species and critical habitat.

The purpose of this chapter isto provide an overview of the MSA and the two FMPs for Alaska
groundfish fisheries. The state and federal management agencies, the North Pacific Fishery Management
Council (Council), and the fishery management process are described briefly. Then the annual
management cycle is described, consisting of four main elements: stock assessment, setting the total
allowable catch (TAC), implementation of the fisheries, and monitoring the catch and its effects.

2.1 Overview of the M SA

The MSA, passed in 1976, isthe primary U.S. law dealing with the conservation and management of
marine fisheries resources and fishing activities in Federal waters (those waters extending seaward from
the edge of coastal state watersto the 200-mile limit). This area became known as the Exclusive
Economic Zone (EEZ) in 1983.

The MSA created eight regional fishery management councils that are primarily charged with preparing
fishery management plans and plan amendments that establish, once approved and implemented by
NMFS, conservation and management programs for marine fisheries resourcesin the EEZ. The process
for developing and implementing FMPs is described in 2.3.5.

To date, the councils have prepared, and NMFS has approved and implemented, 39 FMPs, some now
with numerous amendments. These FMPs not only must comply with the MSA, but with the
requirements of other Federal laws, such as NEPA, the Marine Mammal Protection Act (MMPA), the
Regulatory Flexibility Act (RFA), and the ESA. The MSA contains provisions for taking into account
the requirements of other laws, as well as the protection of marine ecosystems and the environment, some
of which are contained in the definitions of “optimum yield” (OY) and “conservation and

Mmanagement”:

“The term “optimum”, with respect to the yield from a fishery, means the amount of fish which—
(A) will provide the greatest overall benefit to the Nation, particularly with respect to

food production and recreational opportunities, and taking into account the protection of
marine ecosystems,

(B) is prescribed as such on the basis of the maximum sustainable yield from the fishery,
as reduced by any relevant economic, social, or ecological factor; and

(C) in the case of an overfished fishery, provides for rebuilding to alevel consistent with
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producing the maximum sustainable yield of such fishery” (16 U.S.C. § 1802(3)(28))
(emphasis added).

The term “ conservation and management” refersto all of the rules, regulations, conditions,
methods, and other measures (A) which are required to rebuild, restore, or maintain, and which
are useful in rebuilding, restoring, or maintaining, any fishery resources and the marine
environment; and (B) which are designed to assure that—

(i) asupply of food and other products may be taken, and that recreational benefits may
be obtained, on a continuing basis;

(ii) irreversible or long-term adverse effects on fishery resources and the marine
environment are avoided; and

(iii) there will be amultiplicity of options available with respect to future uses of these
resources’ (16 U.S.C. 8 1802(3)(5)) (emphasis added).

Section 301(a) of the MSA sets forth national standards for conservation and management with which
FMPs and regulations must be consistent. In addition, NMFS established 10 National Standard
Guidelinesto assist in the development and review of FMPs, amendments, and regul ations prepared by
the Councils and the Secretary (50 CFR 600 Subpart D). The National Standards are as follows.

Sandard 1. Conservation and management measures shall prevent overfishing while achieving, on a
continuing basis, the OY from each fishery for the U.S. fishing industry.

Sandard 2. Conservation and management measures shall be based on the best available scientific
information available.

Sandard 3. To the extent practicable, an individual stock of fish shall be managed as a unit
throughout its range, and interrelated stocks of fish shall be managed as a unit or in close
coordination.

Sandard 4. Conservation and management measures shall not discriminate between residents of
different states. If it becomes necessary to allocate or assign fishing privileges among
various U.S. fishermen, such allocation shall be: (1) fair and equitable to all such
fishermen; (2) reasonably cal culated to promote conservation; and (3) carried out in such
manner that no particular individual, corporation, or other entity acquires an excessive
share of such privileges.

Sandard 5. Conservation and management measures shall, where practicable, consider efficiency in
the utilization of fishery resources; except that no such measure shall have economic
allocation as its sole purpose.

Sandard 6. Conservation and management measures shall take into account and allow for variations
among, and contingenciesin, fisheries, fishery resources, and catches.

Sandard 7. Conservation and management measures shall, where practicable, minimize costs and
avoid unnecessary duplication.
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Sandard 8. Conservation and management measures shall, consistent with the conservation
requirements of the Magnuson-Stevens Act (including the prevention of overfishing and
rebuilding of overfished stocks), taken into account the importance of fishery resources
to fishing communitiesin order to: (1) provide for the sustained participation of such
communities; and (2) to the extent practicable, minimize adverse economic impacts on
such communities.

Sandard 9. Conservation and management measures shall, to the extent practicable: (1) minimize
bycatch; and (2) to the extent bycatch cannot be avoided, minimize the mortality of such
bycatch.

Sandard 10.  Conservation and management measures shall, to the extent practicable, promote the
safety of human life at sea.

22 The FMPs

For Alaska groundfish fisheries, the North Pacific Council developed, and NMFS has implemented, two
FMPs: one for groundfish fisheries in the BSAI area, and the other for the GOA area. The FMPs are the
overall guiding and planning documents for management of the groundfish fisheriesin all their aspects.
They establish economic, social and biological goals that are consistent with the MSA and other laws and
include specific management approaches for achieving these goals. In addition to other measures, the
FMPs contain conservation and management measures designed to minimize the impacts of the fisheries
on listed species and their critical habitat. These measures are detailed later in this chapter, along with
other pertinent elements of the FMPs.

The BSAI FMP was approved by the Secretary of Commerce on October 27, 1979, and implemented by
regulations published on December 31, 1981 (46 FR 63295, corrected January 28, 1982, 47 FR 4083).
The GOA Groundfish FMP was approved by the Secretary on February 24, 1978, and implemented by
regulations published on November 14, 1978 (44 FR 52709). A brief overview of the contents of the
BSAI and GOA FMPsis provided in Appendix 1. Amendments to the plans are listed and briefly
described in Tables 2.1 (BSAI FMP) and 2.2 (GOA FMP).

23 Overview of Management Agencies, the Council, and the Fishery M anagement Process

The principal management agencies for the BSAI and GOA groundfish fisheriesinclude NMFS, the U.S.
Coast Guard, the Alaska Department of Fish and Game (ADFG), and the Alaska Board of Fisheries.
Additional information will be provided in the description of the annual fisheries cycle later in this
section.

231 NMFS

The Alaska groundfish fisheries are managed under the authority of the Secretary of Commerce, who
delegates that authority through the Under Secretary and Administrator of NOAA to the Assistant
Administrator for Fisheries (that is, NMFS) and to the NMFS Regional Administrator, Alaska Region.
The Secretary may rescind this delegation at any time or for any management decison. NMFSis
responsible for the day-to-day management of the fisheries. The agency cooperates with the Council to
develop fishery policies, conducts rulemaking to implement FMP or regulatory amendments, conducts
analyses on the effects of the fisheries on the human environment, monitors the fisheries, and enforces
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the rules and regul ations implemented under the MSA and other applicable law.

NMFS also conducts research programs required to support the fisheries. For the Alaska groundfish
fisheries, research activities are conducted primarily by the Alaska Fisheries Science Center (AFSC).
Groundfish stocks in the BSAI and GOA are surveyed by the Resource Assessment and Conservation
Engineering (RACE) Division, stock assessment is conducted by the Resource Ecology and Fisheries
Management (REFM) Division, and research on marine mammals (including listed large cetaceans and
Steller sealions) is conducted by the National Marine Mammal Laboratory (NMML), also adivision of
the AFSC.

NMFS is also the principal management agency responsible for the recovery of a number of listed or
protected speciesin the BSAI and GOA regions. Those species are described in chapter 4.0 below.

232 U.S Coast Guard

The U.S. Coast Guard provides services essential to the implementation of the fisheries, including
monitoring for safety and compliance with regulations, enforcement of such regulations, and field
assistance with research. The Coast Guard designates a non-voting representative to the Council to act as
an enforcement advisor, ensuring that conservation and management measures reflect the practical
realities of enforcement in the region. That member also advises Council members of the safety impacts
of proposed conservation and management measures.

The U.S. Coast Guard enforces compliance with fishery regulations and supports NOAA management
objectives. Using airborne and at-sea assets, the Coast Guard

. Prevents encroachment by foreign fishing vessels on the EEZ;

. Ensures compliance by U.S. fishermen with domestic living marine resource laws and
regulations within the EEZ,;

. Enforces regulations implemented under laws such as the Marine Mammal Protection
Act and Endangered Species Act and protects threatened marine resources, and;

. Ensures compliance with international agreements for the management of living marine

resources on the high seas.

The Coast Guard also provides enforcement policy guidance to domestic lawmakers and regulators, and
to U.S. representatives in the international arena, ensuring national and international policy objectives are
achievable and enforceable.

2.3.3 Stateof Alaska

Since the MSA was passed in 1976, fisheries off Alaska have been managed by a combination of state
and federal agencies. Article VIII of the state constitution directs the Alaska legislature and executive
branch to manage state fisheriesin such away as to achieve maximum benefit to its people and
management of renewable resources on a sustained yield basis. The Alaska Department of Fish and
Game (ADFG) isthe primary state fisheries management agency. ADFG a so manages some groundfish
fisheries (especialy cod) in state waters and lingcod and black rockfish fisheries throughout state waters
and the EEZ. The agency is generally responsible for management of fisheries for salmon, herring,
crabs, and other invertebrates. The agency monitors state fisheries, conducts fisheries research, assesses
stock condition, and determines appropriate harvest levels. The agency also has in-season emergency
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authority to open and close fisheries. The Commercial Fisheries Entry Commission is a second state
agency that has authority to establish moratoria or limited-entry systems for state-managed fisheries. The
Alaska State Legidature created the Alaska Board of Fisheries to provide public access to the fishery
management process and to give direction to ADFG. The Board of Fisheriesisresponsible for
developing state fishery management plans, making allocative decisions, and promulgating regulations.
State fisheries will be considered below in the chapters on the Environmental Baseline (section 5) and
Cumulative Effects (section 7).

2.34 North Pacific Fishery Management Council

The Council, which is composed of 11 voting members, serves six main functions (16 U.S.C. 1852 §
302(h)(1-6)):

D prepares and submits FMPs for each fishery that requires conservation and management,
aswell as amendments to each plan;

2 prepares comments on certain applications for foreign fishing and on FMPs or
amendments prepared by the Secretary [of Commerce];

3 conducts public hearings to allow public participation in the management process;

4 submits to the Secretary reports that it deems necessary or that were requested by the
Secretary;

5) for each fishery, reviews on a continuing basis the assessments and specifications
necessary to achieve optimum yield from, the capacity and extent to which United States
fish processors will process United States harvested fish from, and the total allowable
level of foreign fishing in, each fishery; and

(6) conducts any other activities required by the MSA or necessary and appropriate to the
foregoing functions.

In addition to the main Council body, the Council maintains four committees and panels. The Advisory
Panel consists primarily of representatives of the fishing industry and is intended to advise the Council
on any matters pertaining to the FMPs and amendments. The Scientific and Statistical Committee
consists of appointed scientists and is intended to assist in the devel opment, collection, and evaluation of
statistical, biological, economic, social, and other scientific information necessary for development and
amendment of FMPs. The two remaining committees are Plan Teams for the BSAIl and GOA groundfish
fisheries. These teams review stock assessment methods and results, and make recommendations on
harvest levelsto the Council based on the status and trends of each stock and its tolerance for fishery
removal.

2.3.5 Fishery Management Process

General regulations governing U.S. fisheries appear at 50 CFR Part 600, and regulations specifically
governing the groundfish fisheriesin the EEZ off Alaska appear at 50 CFR Part 679. The regulations
therein prescribe the existing regul atory framework for the federally managed groundfish fisheries off
Alaska. The following description of the management processis intended to be generic, illustrating the
process by which FMP amendments and regulatory amendments are developed. The setting of TACs
will be described below in the section on the annual cycle. The management processes for developing,
approving, and implementing FM P amendments and TAC-setting areillustrated in Figure 2.1.

FMPs, amendments to FMPs, and regulatory amendments are devel oped by the Council, submitted to the
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Secretary of Commerce (Secretary) for review, and, if approved or partially approved, implemented by
federal regulations. Once approved, the regulations are put into effect and NMFS has responsibility for
day-to-day management of the fisheries. Enforcement of the regulationsis carried out jointly by NMFS
and the U.S. Coast Guard. Disapproved and partially approved FMPs and FM P amendments are returned
by NMFS to the Council with an explanation of the reasons for disapproval. The Council may then
decide whether to revise and resubmit the FMP/amendment. If the Council fails to develop a necessary
FMP/amendment, or fails to revise an FM P/amendment following Secretarial disapproval or partial
approval within areasonable period of time, the Secretary may develop a Secretarial FM P/amendment.
Secretarial authority to approve, disapprove or partially approveis set out in Section 304(a)(3) of the
Magnuson-Stevens Act.

Amendments to FMPs may be necessitated by a variety of events including new or triggered statutory
requirements, operational need, or changesin the fisheries. In addition, the Council annually solicits
FMP and regulatory amendment proposals from the public. These proposals are then reviewed, and
gualitatively ranked in terms of analytical difficulty and priority for consideration. If aproposal is
selected for consideration, then the next step is the preparation of aninitial analysis of the proposal.
These analyses serve at least three functions. First, they fulfill requirements under certain statutes and
executive orders. Second, they provide opportunity for interested or affected members of the public to
bring information to the Council’ s attention regarding the proposed and alternative actions. And third,
they help the Council to contrast and compare the potential effects of alternative actions to their stated
policy goals and objectives, and make a well-reasoned decision on which amendment proposal to
recommend to the Secretary.

Additional analytical requirements include environmental assessments or environmental impact
statements as required by NEPA; a Regulatory Impact Review (RIR) under Executive Order 12866; a
Regulatory Flexibility Act (RFA) review; an assessment of potential impacts on marine mammals under
the Marine Mammal Protection Act; areview of effects on essential fish habitat under the MSA; areview
of effects on the state’'s coastal zone management program (under the Coastal Zone Management Act); an
assessment under the Paperwork Reduction Act; and possibly a federalism impact statement under
Executive Order 13132.

The next step for the Council isto review adraft summary of theinitial analysis to determine whether it
should be released for public review and comment. In making this decision, the Council relies on the
advice it receives from its Advisory Panel and Scientific and Statistical Committee. The Council
decision at this point may be to release the initial draft analysisfor formal public review asit is, instruct
staff to make certain minor revisions to it before releasing it, or request major revisionsto it and another
Council review beforereleasing it. Or the Council may decide to suspend further action on the analysis,
which would stop further development of the proposal, at least temporarily. If the Council decidesto
release theinitial draft analysisfor public review, the comment period normally is scheduled to begin at
least four weeks before the next action by the Council on the proposal.

After aperiod of public review, the next action by the Council on a management proposal isto decide on
its preferred alternative. The Council’s choice of a preferred alternative (other than the “no action”
alternative) frequently is referred to as the final action of the Council to adopt an FMP or FM P/regulatory
amendment for recommendation to the Secretary.

Once the Council has determined its final recommendation, the recommendation is transmitted to the
Secretary of Commerce. The principal documents that are submitted include (&) the proposed FMP text
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or text changes in the case of an FMP amendment, (b) the draft analysis of potential environmental and
socioeconomic impacts of the preferred aternative and other alternatives considered by the Council, and
(c) proposed regulations that would implement the action, if it is approved. The document with the
proposed implementing regulations is a draft Federal Register notice of proposed rule making.

After receipt of the official FMP/amendment review package, the Secretary must immediately commence
review of the package to determine whether the proposed FMP or FMP amendment is consistent with
MSA, including the national standards, and other applicable law and must immediately publish a notice
of availability in the Federal Register to start the period of public review. Within 30 days after the public
comment period, the Secretary must approve, disapprove or partially approve the FMP amendment by
written notice to the Council. If Secretarial action is not taken within the required time period, then the
FMP amendment takes effect as if it were fully approved.

Thus, the MSA vests the Councils with the primary role of developing management measures. Therole
of the Secretary (normally NMFS, on behalf of the Secretary) is usually limited to approval, disapproval,
or partial approval of a Council recommendation. Sec. 304(a)(3) statesthat if an FMP or FMP
amendment is disapproved or partially approved, the written notice to the Council must specify the
applicable law with which the FM P/amendment is inconsistent, the nature of the inconsistency, and
recommendations for correcting the inconsistency.

When the Council recommends regulations to implement an FMP or amendment, the Secretary reviews
them to determine their consistency with the underlying FMP. If NMFS determines that the proposed
regulatory amendment is consistent, then it is published in the Federal Register, but if the determination
is negative, again, NMFS must notify the Council in writing specifying the inconsistencies and providing
recommendations for revision that would make the proposed regulation consistent. An approved FMP,
FMP amendment or regulatory amendment is implemented by publication of anotice of approval or a
final rulein the Federal Register. The rule normally is not effective for an additional 30 days after itis
published as required under the Administrative Procedures Act.

24 Annual Fisheries Cycle

The annual fisheries management cycle consists of activities that can be grouped into four main
functions: (1) stock assessment, (2) setting the total allowable catch (TAC) levels, (3) implementation of
the fisheries, and (4) monitoring the catch and fisheries effects. The activities that comprise these four
steps areillustrated in Figure 2.1.

241 Stock assessment
24.1.1 Target speciesand stocks

In the BSAI region, finfish and invertebrates are grouped into five categories. target, prohibited,
other, forage fish, and nonspecified (BSAI FMP Annex V1, p. 402; Table 2.3 here). In 1999 and
2000, TACs were determined for the BSAI species or species groups listed in Table 2.4. Inthe
GOA region, finfish and invertebrates are also grouped into five categories: target, prohibited
domestic, prohibited foreign, other, and forage fish (GOA FMP Table 3.1, p. 12; Table 2.5 here).
In 1999 and 2000, TACs were determined for the GOA species or species groups listed in Table
2.6. Species, species groups, and management units targeted under the BSAI and GOA FMPs are
asfollows.
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10

11
12

13

14

15

16

Stock

M anagement units

Arrowtooth flounder

Atka mackerel
Deep-water flatfish

Demersal shelf
rockfish

Flathead sole
Greenland turbot

Northern rockfish

Northern/sharpchin
rockfish

Other flatfish

Other red rockfish

Other rockfish

Other slope rockfish

Managed as asingle unit in the GOA. With Kamchatka
flounder, managed as a single unit in the BSAI.

Managed as separate units in the BSAI and in the GOA.

In the GOA, managed as a complex of three species,
including Dover sole, Greenland turbot, and deep-sea sole.

In the GOA, managed as a complex of seven species,
including canary, China, copper, quillback, rosethorn, tiger,
and yelloweye rockfish.

Managed as asingle unit in the GOA. With Bering flounder,
managed as asingle unit in the BSAI.

Managed as asingle unit in the BSAI, and included in the
deep-water complex in the GOA.

Managed as asingle unit in the GOA, included in the “ other
red rockfish” complex in the Bering Sea, and included in the
northern/sharpchin complex in the Aleutian Islands.

Managed as a two-species complex in the Aleutian Islands.

In the Bering Sea, managed as a complex of sixteen species,
including Alaska plaice, Arctic flounder, butter sole,
Californiatonguefish, C-O sole, curlfin sole, deepsea sole,
Dover sole, English sole, hybrid sole, longhead dab, Pacific
sanddab, petrale sole, rex sole, roughscale sole, sand sole,
slender sole, and starry flounder.

In the Bering Sea, managed as a complex of four species,
including northern, rougheye, sharpchin, and shortraker
rockfish.

In the Bering Sea and Aleutian Islands, managed as separate
complexes of at least 33 species, including aurora, black,
blackgill, blue, bocaccio, brown, canary, chameleon,
chilipepper, copper, dark blotched, dark dusky, gray,
greenstriped, harlequin, pink rose, pygmy, red banded,
redstripe, rosethorn, rosy, silvergrey, splitnose, stripetail,
tiger, vermilion, widow, yelloweye, yellowmouth, yellowtail,
broad banded thornyhead, longspine thornyhead, and
shortspine thornyhead rockfishes.

In the GOA, managed as a complex consisting of 17 species,
including aurora, blackgill, bocaccio, chilipepper,
darkblotched, greenstriped, harlequin, pygmy, redbanded,
redstripe, sharpchin, shortbelly, silvergrey, splitnose,
stripetail, vermilion, and yellowmouth rockfish.
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10

11

12
13

14
15

16

17

18

19
20
21
22
23
24
25

Stock

Management units

Other species

Pacific cod
Pacific ocean perch

Pelagic shelf
rockfish

Black and blue
rockfish

Pollock

Rex sole
Rock sole
Sablefish

Shallow-water
flatfish

Shortraker/rougheye
rockfish

Squid
Thornyhead rockfish

Yellowfin sole

In the BSAI, managed as a complex of at least 44 species,
including multiple species of sculpins, sharks, skates and
octopus. Inthe GOA, managed as a complex of at least 30
species, including multiple species of sharks, skates, sculpins,
octopus, and squids.

Managed as separate units in the BSAI and GOA.

Managed as five units, including Bering Sea, Aleutian
Islands, western GOA, central GOA, and eastern GOA.

In the GOA, managed under Amendment 46 to FMP and
includes dusky, yellowtail, and widow rockfish.

In the GOA, managed as multiple area specific units

Managed as five units, including eastern Bering Sea, Aleutian
Islands, Aleutian Basin/Bogoslof 1sland, western/central
GOA, and eastern GOA.

Managed as a unit in the GOA; included in “other rockfish”
inthe BSAI.

Managed as asingle unit in the BSAI; included in the
shallow-water complex in the GOA.

Managed as separate unitsin the Bering Sea, Aleutian
Islands, and GOA.

In the GOA, managed as a complex consisting of 15 species,
including Alaska plaice, butter sole, C-O sole, curlfin sole,
English sole, hybrid sole, longhead dab, pacific sanddab,
petrale sole, rock sole, roughscal e sole, sand sole, slender
sole, starry flounder, and yellowfin sole.

In the Aleutian Islands and GOA, managed as separate two-
species complexes.

Managed as a single unit in the BSAI; consists of multiple
Species.

Managed as asingle unit in the GOA; included in the “ other
rockfish” complex in the BSAI; consists of multiple species.

Managed as asingle unit in the BSAI, and included in the
shallow-water complex in the GOA.

These stocks, their status, and the fisheries on each stock are described in detail in the 2000
Stock Assessment and Fishery Evaluation reports for the BSAI and GOA groundfish fisheries.

Synopses of those descriptions are included herein Appendix 2.

2.4.1.2 Stock surveys
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Stock assessment consists of two main functions, 1) determining the status (a measure of
population size and trend) of the stock and 2) evaluating its tolerance to fishing. Stock surveys,
along with the fishery observer program and catch statistics, are essential for assessment of the
stocks fished under the BSAI and GOA FMPs. In general, these surveys involve deployment of
standardized sampling gear according to consistent protocols to catch or measure fish abundance
or biomass at a particular location. Estimates of overall fish abundance or biomass are then
based on average catch rates per sampled location multiplied by the size of the total area. The
results can be expressed as an index or estimate of abundance or biomass. Results from single
surveys may be used separately to generate such indices/estimates, or results from multiple
surveys may be combined.

Three types of surveys are conducted, including bottom trawl for shellfish and bottom fishes,
hydroacoustic or echo integration-traw! (EIT) for the dominant semi-pelagic fishes, and longline
for bottom fishes (e.g., sablefish) of the deeper waters of the continental shelf and slope.
Summer bottom trawl surveys of the eastern Bering Sea have been conducted annually since
1972, with the current standardized time series beginning in 1979. These surveysfollow a
systematic grid of sampling stations. Triennial summer bottom trawl surveys for the Aleutian
Islands and the GOA began in 1980 and 1984, respectively. These triennial surveys are based on
area and depth-stratified random sampling among a set of predetermined stations. Annual
winter EIT surveys wereinitiated in 1981 to study abundance of spawning pollock in Shelikof
Strait, and in 1988 to study pollock abundance in the vicinity of Bogoslof Island. Summer
longline surveys were initiated by Japanese scientists in 1979 to assess sablefish abundance over
the upper continental slope in the GOA. These surveys are now conducted by U.S. scientists,
and have been extended to the Aleutian Islands and the eastern Bering Sea slope, where they are
conducted in alternate years. New surveys may be added to the existing survey schedule as
follows.

(1) Summer bottom trawl surveys will continue in the eastern Bering Sea.

2 Summer bottom trawl surveys will be conducted biennialy (rather than
triennially) in the GOA and Aleutian Islands.

(©)] Summer EIT surveys may beinitiated on an alternate year basis in the GOA and
eastern Bering Sea.

(4) Summer longline surveys will continue for estimation of sablefish abundance.

5) Winter EIT surveyswill continue in the Bogoslof and Shelikof areas on an
annual basis.

(6) Winter EIT surveys may be instituted to determine abundance of pollock in sea
lion critical habitat.

@) Based on results of a bottom trawl slope survey this summer (2000), biennial
slope surveys may beinitiated in the eastern Bering Sea.

As noted above, surveys are conducted to assess the abundance or biomass of stocks. In addition,
they also provide important information on age and sex composition, recruitment of young fish to
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the fished stock, length and weight at age, reproductive status or condition, food habits, and other
pertinent biological characteristics. Assessment of each of these parameters may be affected by
sampling variability, measurement error, or systematic bias. Considerable effort isdirected at
minimizing measurement error and bias, but sampling variability may still occur and must be
evaluated and reported to provide an indication of the confidence with which final parameter
estimates may be used. Table 2.7 provides an indication of the sampling variability observed for
each assessed stock. The error is expressed as the coefficient of variation (CV) whichis equal to
((standard error/estimate)* 100). For example, the CV for pollock in the eastern Bering Seais
23%. ThisCV indicatesthat if the surveys were conducted repeatedly under the same
conditions, 68% of thetime (i.e., = 1 standard error) the new estimates would fall within the
interval from current estimate minus 23% to the current estimate plus 23%. If this estimation
procedure is unbiased, then 68% of the time thisinterval also would be expected to enclose the
true value for pollock in the area assessed.

2.4.1.3 Stock modeling

The second major process in stock assessment is modeling of each stock to further describe its
status and investigate its tolerance to fishing. The information required for modeling comes from
the stock surveys, from the fisheries themselves, and from other studies. For a given target stock,
the objective of modeling isto 1) estimate the state of the population by creating a simulated
population that is most consistent with the data on the wild population, and 2) estimate the
tolerance of the wild population to fishing based on the characteristics of the simulated
population.

Three types of models or modeling approaches are used for the stocks fished under the BSAI and
GOA FMPs (Table 2.7): stock synthesis, AD model builder, and stock index. In general, these
models include a range of elements from simple numerical or accounting procedures to complex
mathematical functions. The nature and blend of these elements depends, in part, on the
information that is available and the preferences of the scientist(s) modeling the stock.
Nonetheless, all have the same general purpose of describing the wild stock and evaluating its
tolerance to fishing.

The stock synthesis approach has been the primary modeling tool for the past decade. The
approach was devel oped by Methot (1990) to conduct an age- or length-structured analysis using
life history, catch, survey, and other information, as well as the level of uncertainty in such
information. Given aset of values for the model parameters (e.g., annual fishing mortality rates
and recruitment), a simulated stock is created and subjected to simulated fisheries and surveys
for comparison with the real catch and survey data. The degree of similarity between the
simulated data and the real dataisreferred to as the “goodness of fit,” which is expressed in
terms of a“likelihood.” The likelihood is then assessed as the probability of the data given the
model parameters. The best simulated population (i.e., the one in most agreement with the data)
isfound by adjusting the model parameters of the simulated population until the likelihood
expression is maximized (accomplished using a computer “optimization” routine). The stock
assessment authors then complete their assessment by weighing and considering the best
simulated population, along with other reasonable or possible model outcomes.

For evaluation of some stocks, the stock synthesis approach is being replaced or supplemented by
analyses using the AD Model Builder (Fournier 1998). AD Model Builder is essentialy a set of
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pre-programmed computer subroutines that enable faster and more reliable estimation of various
parameters used in stock assessment modeling and which also enable efficient calculation of the
probabilities of aternative parameter values. The equations representing population dynamics
and statistical likelihood in models devel oped under AD Model Builder can take exactly the
same form as those in the stock synthesis approach or they can take different forms, thereby
enabling exploration of alternative modeling assumptions. In effect, AD Model Builder expands
the capabilities of the stock assessment modeling efforts.

“Stock index modeling” encompasses a variety of assessment approaches that are used to
describe the wild population and its tolerance for fishing when the available data are too limited
to conduct afull age- or length-based assessment. They are frequently based on indices of the
population derived from survey estimates alone.

Where the data allow, the general modeling approach isto create a simulated population of a
particular size (number) and age/sex composition. That is, the model is based on year-classes or
cohorts. A new cohort enters the model population in each year of the simulation. The
numerical abundance of a cohort at the age where it first enters the model populationisa
parameter estimated by the model. Thisis sometimes referred to as “recruitment” to the model
population, which may occur at a different age than recruitment to the surveyed population or
recruitment to the fished population. For example, for a particular stock the model population
might begin at age 1, even though fish in that stock are seldom detected by the survey before age
2 or caught in the fishery before age 3. After the age of recruitment to the model, each cohort
decays over time due to natural mortality and fishing mortality (when appropriate). Asa cohort
ages over time in the model, the average length, weight, maturity, and selectivity of fish in the
cohort are assumed to vary in predictable fashion. Inthe wild, these functions may vary
unpredictably under a number of influences, including density-independent factors (e.g.,
environmental conditions) or density-dependent factors (e.g., stock size). In modeling, however,
these functions are generally treated as fixed or constant parameters. The processes of growth,
maturation, reproduction, natural mortality, fishing mortality, and recruitment are described in
further detail below.

Growth

Individualsin a cohort grow over time. Information on physical size and growth is
important because the replicate and wild populations consist of numbers of individuals,
but harvests are measured in terms of biomass. Thus, growth information is necessary to
convert numbers available to biomass available. Growth is assessed using samples taken
during surveys and from the fisheries catch. The estimated relations may include length
as afunction of age, weight as a function of age, or weight as a function of length. Age
is estimated using the ear bones (otoliths), which exhibit annual growth layers or rings.
Weight at age and numbers at age are necessary to determine overall biomass. Weight
also appears to be an important determinant of fecundity (number of viable eggs
produced by afemale).

Maturation

Maturation is an expression of the reproductive capacity of anindividual. While
individuals are generally described as “immature” or “mature” (i.e., fully one or the
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other), maturation may involve physiological and behavioral changes that are not abrupt
but transition over a period of time. For example, young females in the process of
maturing may be able to produce eggs, but those eggs may not be as viable as the eggs of
an older female. Maturation is expressed most often as a function of age but, weight may
also be an important determinant of the maturation process. Maturity is assessed using
samples taken during surveys and from the fisheries catch. Maturation of all individuals
in a cohort may occur over asingle year or over a period of several years.

Reproduction

Asfemales mature they begin to produce eggs. The number and viability of afemale’s
eggs determine the contribution of that female to the new cohort. However, the size of
the cohort at recruitment age is aso a function of environmental (e.g., currents,
temperature) and ecological (e.g, predators, prey) factors that determine growth and
survival from fertilization to recruitment. Depending on the method used for modeling
recruitment, reproductive functions may or may not be essential or important for the
modeling effort. For example, if recruitment is modeled as a density-independent
random variable based on estimates of past recruitment, then reproduction by adult
females need not be included explicitly in the model.

Natural mortality

Natural mortality refers to the instantaneous rate of decline of a population or cohort due
to natural causes such as disease or predation. The rate of decline may vary as afunction
of age, but for most fish populations harvested in the BSAI and GOA groundfish
fisheries, natural mortality is generally treated as constant for cohorts at or above the age
of recruitment to the fishery. In most age- or length-structured stock assessments the
natural mortality rate is assumed to be known from previous studies, although
occasionally it is estimated within the stock assessment model itself. For fish
populations, natural mortality is most often expressed as M in the function

N,

b

= NO * e_(M + F
where N, and N, represent numbers at time 0 and time 1.
Fishing mortality

F in the above equation, is the instantaneous rate of decline of a population or cohort due
to fishing. Age- or length-structured stock assessment model s estimate annual fishing
mortality rates for each year in atime series as parameters of the model.

Recruitment

Recruitment is the process by which fish enter some portion of the population, such as
the portion available to the fishery. The process may be defined in terms of the age or
size of the fish, which are usualy closely related. The numbers or biomass of fish
recruited to the fishery in agiven year is determined by the quantity and quality of
reproductive output by mature fish, plus factors that affect the growth and survival of

November 30, 2000 Section 2 - Description of the Proposed Actions—Page 28



ﬁ-b-b-bhwwwwwﬁwwwwl\)l\)l\)l\)l\)l\)l\)l\)l\)l\)léHHHHHHHHH
WNPFPOWOWNO O WNPFPOOONOOUTRWNRPOOONOUPRPRWNRPOOONOOUOUIRARWNE

B b DS DS
00 ~N O O

individuals from fertilized egg up to recruitment. Defining the age of recruitment to the
model population is largely a matter of convenience and may be governed by such
considerations as the youngest age observed in the survey or the youngest age above
which natural mortality can reasonably be viewed as constant. Above the age of
recruitment to the model population, most stock assessment models treat fishery
selectivity as a continuous function of age or size, making designation of “the” age of
recruitment to the fishery a somewhat tenuous exercise.

The modeling of recruitment is a crucial component of population models used for
fishery evaluation and projection. The population models used for these fished stocks
are “closed” in the sense that they do not include immigration or emigration in or out of
the population (except for the possibility that recruitment to the model population could
potentially include an immigration component). Therefore, as cohorts are stepped
through time (years) they can only diminish in numbers due to natural or fishing
mortality. Interms of numbers, the stock or population is replenished only through the
addition (recruitment) a new cohort each year.

Recruitment can be incorporated into fisheries modelsin a variety of ways, two of which
will be described here. First, recruitment can be modeled as a function of the
reproductive stock (based on either numbers or biomass) (Fig. 2.2). The shape of an
assumed or demonstrated stock-recruitment function isacrucial consideration in
modeling recruitment. Importantly, among all the stocks fished under the BSAI and
GOA FMPs, a stock-recruitment function has been characterized only for the pollock
stock of the eastern Bering Sea.

The second approach to modeling recruitment is to assume that it isindependent of stock
size (i.e., density independent). For BSAI and GOA groundfish, the assumption is that
while spawning biomass (used as a proxy for number of eggs produced) may be an
important determinant of subsequent year class strength when stock sizeislow,
spawning biomass in not an important determinant of subsequent year class strength at
stock sizestypically observed. Because stock-recruitment functions have not been
identified for the majority of stocks fished under the BSAI and GOA FMPs, recruitment
is modeled as a density-independent random variable based on past recruitment levels.

The significance of these processes in the model depends on the sensitivity of model
results to each function and the extent to which the real processes are appropriately and
accurately represented in the modeling process. Again, all of the above processes except
recruitment are incorporated into the models as fixed rates or schedules, some estimated
within the model and others estimated from separate studies. Recruitment isthe only
model processthat istreated stochastically. Uncertainty isincorporated into the model
for input data collected in the field (e.g., catch at age, age-length relation, survey
biomass).

242 Settingthe TAC
After the target stocks or stock complexes have been assessed and modeled, the next step in the process
is to determine the tolerance of each stock/stock complex to fisheries removal. The TAC for each

stock/stock complex is determined annually on the basis of that tolerance plus other considerations (e.g.,
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social, economic, ecological).

2.4.2.1 Surplusproduction and MSY

Stock assessment is generally based on the assumption that the fished populations are closed.
Under this assumption, populations can increase in number only through recruitment and can
decrease in number only through mortality. That is, the populations are replenished numerically
only by the annual addition of a new cohort or year-class. In terms of biomass, the populations
change by additions due to recruitment and physical growth, and by losses due to natural and
fishing mortality.

The number of fish constituting the fished part of a population is determined, then, by the
combination of ongoing mortality of al cohorts and annual recruitment of a new cohort.
Mortality may result from natural causes (i.e., natural mortality), or may result from fishing (i.e.,
fishing mortality). Recruitment is determined by a number of factors, the roles of which may
vary considerably by (among other things) stock, area, and time. The factors that determine
recruitment are a matter of considerable debate and research. For example, the Fisheries-
Oceanography Coordinated Investigations (FOCI) program was instigated by the National
Oceanic and Atmospheric Administration (NOAA) in 1984 to investigate the factors determining
recruitment of pollock in the GOA.

For an unfished stock of a particular size, recruitment may occur at levels greater than necessary
to replace a stock (i.e., maintain the stock at that size). Such “excess’ is essential, for example,
for population growth. In adeterministic “single-species context”, this excess is considered a
surplus that can be removed by fishing without harm to the stock. The concept of surplus
recruitment isillustrated by the Ricker (1954) stock-recruitment relation in Figure 2.2. The
Ricker curve indicates a density-dependent relation between stock and recruitment where
recruitment varies as afunction of some measure of stock size (e.g., number or biomass). The
Ricker curve also suggests that recruitment reaches a peak at some stock level and then declines
with increasing stock size. The excess or surplus recruitment in this caseis represented by the
vertical difference between the stock-recruitment line and the replacement line. In the simplest
case, without random variability and where the fishable stock consists of a single age group, this
excess represents sustainable yield. At some stock size, the excess reaches a maximum, which is
the maximum sustainable yield. The BSAlI FMP (p. 16) defines the maximum sustainable yield
as an average over areasonable length of time of the largest catch which can be taken
continuously from a stock under current environmental conditions.

In the Ricker curve, recruitment reaches a peak and then declines. While the decline could
indicate changes in both reproduction of the stock and mortality of pre-recruits, Ricker (1954)
attributed it to compensatory mortality of pre-recruits through mechanisms such as predation and,
in particular, cannibalism. Thus, the number of young produced probably continues to increase
with increasing stock size, but fewer young survive to recruitment. The remainder are “lost” to
various forms of mortality.

24.2.2 MSY proxiesand Fy

In the absence of evidence for a clear stock-recruitment relation, the question is how to determine
what stock size and rate of removal will provide the maximum sustainable yield. Clark (1991)
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characterized this problem as a question of “how to choose afixed exploitation rate that will
provide ahigh yield at low risk, when the investigator has no knowledge of the yield curve or th
e spawner-recruit relationship of the stock.”

The GOA FMP (p. 3-4) and the BSAI FMP (p. 16) both state that “where sufficient scientific
data asto the biological characteristics of the stock do not exist or the period of exploitation or
investigation has not been long enough for adequate understanding of stock dynamics, the MSY
will be estimated from the best information available.” Regulations pertaining to optimum yield
(50 CFR § 600.310(c)(3)) recognize that aternativesto MSY may be required. The regulations
state the following:

When data are insufficient to estimate MSY directly, Councils should adopt other
measures of productive capacity that can serve as reasonable proxies for MSY,, to the
extent possible. Examplesinclude various reference points defined in terms of relative
spawning per recruit. For instance, the fishing mortality rate that reduces the long-term
average level of spawning per recruit to 30-40 percent of the long-term average that
would be expected in the absence of fishing may be areasonable proxy for the MSY
fishing mortality rate. The long-term average stock size obtained by fishing year after
year at thisrate under average recruitment may be a reasonable proxy for the MSY stock
size, and the long-term average catch so obtained may be a reasonable proxy for MSY .
The natural mortality rate may also be areasonable proxy for the MSY fishing mortality
rate. If areliable estimate of pristine stock size (i.e., the long-term average stock size
that would be expected in the absence of fishing) is available, a stock size approximately
40 percent of this value may be areasonable proxy for the MSY stock size, and the
product of this stock size and the natural mortality rate may be a reasonable proxy for
MSY.

Clark (1991) suggested that for groundfish with typical life history parameters, “yield will be at
least 75% of maximum sustainable yield so long as the spawning biomass is maintained in the
range of about 20-60% of the unfished level, regardless of the spawner-recruit relationship.” He
also suggested that “ relative spawning biomass in this range can be achieved by choosing a
fishing mortality rate that will reduce the spawning biomass per recruit to about 35% of the
unfished level.” (emphasisin original). The fishing mortality rate that will result in a spawning
biomass per recruit of about 35% of the unfished level isdenoted F4,. Clark’s (1991) results
were supported by areview of harvest levelsfor various fisheries around the world (Mace 1994),
and by the analyses of Restrepo et al. (1998).

In the absence of sufficient information about stock-recruitment relations for the stocks targeted
under the BSAI and GOA FMPs, the results of Clark (1991), Mace (1994), and Restrepo et al.
(1998) have been used to create surrogate or proxy MSY reference points.

2.4.2.3 Limits, targets, and harvest control rules

The National Standard Guidelines distinguish between limiting reference points (which
management seeks to avoid) and target reference points (which management seeks to achieve).

In the case of target harvest levels or rates, the Guidelines encourage a precautionary approach as
follows (50 CFR § 600.310(f)(5)).
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(D) Target reference points should be set safely below limit reference points.

2 A stock that is below its MSY level should be harvested at alower rate than if
the stock were above its MSY level.

(©)) Criteria used to set target catch levels should be explicitly risk averse, so that
greater uncertainty regarding the status or productive capacity of a stock
corresponds to greater caution in setting target catch levels.

The Guidelines envision that limit and target fishing mortality rates will often be cast in the form
of “harvest control rules,” which are functions that determine fishing mortality based on stock
size (50 CFR § 600.310(c)(2), § 600.310(f)(4)(ii)). In particular, the Guidelines presume that
MSY will be estimated using an “MSY control rule” which describes how the Council would set
harvest rates if maximization of long-term average yield were its primary goal. An MSY control
rule would be an example of alimit reference point. A wide variety of functional forms can be
used to define harvest control rules (Restrepo et al. 1998).

The BSAI and GOA Groundfish FMPs define two sets of harvest control rules which follow the
precautionary approach outlined above to a considerable extent. One set of control rules defines
the limit harvest rate that is used to determine the “overfishing level” (OFL), and the other
defines the upper boundary for the target harvest rate that is used to determine the “ acceptable
biological catch” (ABC). The ABC isdefined as a preliminary description of the acceptable
harvest (or range of harvests) for a given stock or stock complex. Its derivation focuses on the
status and dynamics of the stock, environmental conditions, other ecological factors, and
prevailing technological characteristics of the fishery.

The two sets of harvest control rulesin the BSAl and GOA Groundfish FMPs are prescribed
through a set of six tierswhich are listed below in descending order of preference, corresponding
to descending order of information availability. For tier (1), a"pdf" refersto a probability
density function. For tiers (1-2), MSY refers to maximum sustainable yield, which is the largest
catch which the stock can withstand, on average, over along period of time (given current
environmental conditions). For tiers (1-3), the coefficient “a” is set at a default value of 0.05,
with the understanding that a different value for a specific stock or stock complex may be used if
supported by the best available scientific information. For tiers (2-4), adesignation of the form
"F" refersto the fishing mortality (F) associated with an equilibrium level of spawning biomass
per recruit (SPR) equal to X% of the equilibrium level of spawning biomass per recruit in the
absence of any fishing. For tier (3), the term B,y refersto the long-term average biomass that
would be expected under average recruitment and F=F,,. Tiersfor fished stocks are listed in
Table 2.7.

Tier 1) Information available: Reliable point estimates of B and B,,5, and reliable pdf of F,,g,.
1a) Stock status: B/Byg, > 1
For. = M, , the arithmetic mean of the pdf
Faec < my , the harmonic mean of the pdf
1b) Stock status: a < B/By,g, < 1
For. = My % (B/Bys, - 8)/(1 - &)
Faec < My X (B/Bys, - 8)/(1-8)
1c) Stock status: B/Byg, < @
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Fore =0
Fasc =0
Tier 2) Information available: Reliable point estimates of B, By,sy , Fusy » Fase » @nd F g
2a) Stock status: B/Byg, > 1
For. = Fusy
Fasc < Fusy % (Faoe /Faso)
2b) Stock status: a < B/Byg, < 1
For. = Fusy X (B/Bysy - @)/(1 - )
Fasc < Fusy X (Faos /Fas) X (B/Bysy - @)/(1 - @)
2c) Stock status: B/Byg, < @
Fore =0
Fasc =0
Tier 3) Information available: Reliable point estimates of B, B,y , Fasy,, and Fyg,.
3a) Stock status: B/B,g, > 1
Fore = Fasy
Fasc < Fao
3b) Stock status: a < B/B,gy, < 1
For. = Fasy X (B/Bygy, - @)/(1 - @)
Fasc < Faow X (B/Bygy, - @)/(1 - @)
3c) Stock status: B/B,y, < @
Fore =0
Fasc =0
Tier 4) Information available: Reliable point estimates of B, Fg,,, and F ;.
Fore = Fasy
Fasc < Fao
Tier 5) Information available: Reliable point estimates of B and natural mortality rate
M.
For. =M
Fasc < 0.75x M
Tier 6) Information available: Reliable catch history from 1978 through 1995.

OFL = the average catch from 1978 through 1995, unless an alternative
value is established by the SSC on the basis of the best available
scientific information

ABC < 0.75 x OFL

2.4.2.4 Statusdetermination

The MSA requires the Secretary of Commerce to “report annually to the Congress and the
Councils on the status of fisheries within each Council’ s geographical area of authority and
identify those fisheries that are overfished or are approaching a condition of being overfished”
(16 U.S.C. 8§ 304(e)(1)). The Guidelines define two “ status determination criteria’ to be used in
making thisidentification. Thefirst of these, the “maximum fishing mortality threshold”
(MEMT), is used to determine whether a stock is being subjected to arate of fishing mortality
that istoo high. The second, the “ minimum stock size threshold” (MSST), is used to determine
whether the stock has fallen to alevel of biomassthat istoo low. Exceeding the MFMT results
in adetermination that the stock is being subjected to overfishing. Falling below the MSST
results in a determination that the stock is overfished.
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More specifically, the Guidelines require that the MFMT be at |east as conservative as the MSY
control rule (50 CFR 600.310(d((2)(i)), and they define the MSST as whichever of the following
isgreater: one-half the MSY stock size, or the minimum stock size at which rebuilding to the
MSY level would be expected to occur within 10 yearsif the stock were exploited at the MFMT
(50 CFR 600.310(d((2)(ii))-

When expressed in units of catch, the MFMT is equivalent to OFL in the BSAI and GOA FMPs,
and when expressed in units of fishing mortality, the MFMT is equivalent to F, . Thus,
prevention of overfishing is accomplished simply by insuring that catch does not exceed OFL in
any given year.

For each BSAI and GOA groundfish stock managed under tiers 1-3, the following algorithmis
used to determine stock status with respect to MSST (Figure 2.3).

. If the stock is below %2 Byg,, it isbelow MSST.
. If the stock is above B, it is also above MSST.
. If the stock is between %2 B,,5, and By,s,, then 1000 simulations are conducted in which

the population is projected forward 10 years with randomly varying recruitment and with
fishing mortality set equal to F, in all years. Recruitment is drawn from a probability
distribution based on recruitment estimates from 1978 to 1998.

. If the average ending stock size in these simulations is above B, the stock is above its
MSST.

. If the average ending stock size in these simulations is below B, the stock is below its
MSST.

MSST's can not be estimated for certain stocks because the necessary reference stock levels can
not be estimated reliably. These stocks are (by definition) managed under harvest tiers 4-6.

The stock is considered to be approaching an overfished condition if NMFS (for the Secretary)
estimates that the stock will become overfished within two years (16 U.S.C. 1854 § 304(e)(1)).
For each BSAI and GOA groundfish stock managed under tiers 1-3, the determination asto
whether the stock is approaching an overfished condition is made on the basis of 1000
simulations in which the population is projected forward 12 years with randomly varying
recruitment and with fishing mortality set equal to the maximum permissible value of F,g. for the
first two years and equal to F, thereafter:

. If the mean spawning biomass for the third year is below Y2 B,,g,, the stock is
approaching an overfished condition.

. If spawning biomass for the third year is above B,,g,, the stock is not approaching an
overfished condition.

. If spawning biomass for the third year is between %2 By, and B,,s,, the determination
depends on the mean spawning biomass at the end of 12 years.
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. If the average ending stock size in these simulationsis below B,s,, the stock is
approaching an overfished condition.

. If the average ending stock size in these simulationsis above By, the stock is not
approaching an overfished condition.

2425 From ABCtoTAC

ABC and OFL are first recommended by the stock assessment authors, who evaluate the
biological state of the fished stock and its tolerance for fishing. Their recommendations are
summarized in Stock Assessment and Fishery Evaluation (SAFE) reports. SAFE reports provide
the Council with “asummary of information concerning the most recent biological condition of
stocks and the marine ecosystems in the FMU [fishery management unit] and the social and
economic condition of the recreational and commercial fishing interests, fishing communities,
and the fish processing industries. [They summarize], on a periodic basis, the best available
scientific information concerning the past, present, and possible future condition of the stocks,
marine ecosystems, and fisheries being managed under Federal regulation” (50 CFR §
600.315(e)(1)). Each SAFE report must be scientifically based and should contain (50 CFR §
600.315(e)(2-3)).

(D) information on which to base harvest specifications,

2 a description of the maximum fishing mortality threshold and the minimum stock
size threshold for each stock or stock complex, along with information by which
the Council may determine (a) whether overfishing is occurring or any stock is
overfished, and whether overfishing or overfished conditions are being
approached, and (b) any measures necessary to rebuild an overfished stock.

Each report may also contain “additional economic, social, community, essential fish habitat, and
ecological information pertinent to the success of management or the achievement of objectives
of each FMP” (50 CFR § 600.315(e)(4)).

The BSAI FMP (p. 287) and GOA FMP (p. 20) require the following minimum contents of the
SAFE reports.

(D) Current status of Bering Sea and Aleutian Islands area groundfish resources, by
Maj or Species or species group.

2 Estimates of MSY and ABC.

(©)) Estimates of groundfish species mortality from nongroundfish fisheries,
subsistence fisheries, and recreationa fisheries, and differences between
groundfish mortality and catch, if possible.

4 Fishery statistics (landings and value) for the current year.

5) The projected responses of stocks and fisheriesto alternative levels of fishing
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mortality.
(6) Any relevant information relating to changes in groundfish markets.

@) Information to be used by the Council in establishing prohibited species catch
limits (PSCs) for prohibited species and fully utilized species with supporting
justification and rationale.

(8 Any other biological, social, or economic information which may be useful to
the Council.

The stock assessments and recommendations are reviewed by the BSAl and GOA groundfish
plan teams, which consist of members from the Alaska Fisheries Science Center, ADFG, the
Washington Department of Fisheries, the U.S. Fish and Wildlife Service, the International
Pacific Halibut Commission, and the University of Alaska at Fairbanks. The plan teamsthen
prepare their recommendations to the Council’ s Advisory Panel and Scientific and Statistical
Committee, and the main body of the Council. The Council’s Scientific and Statistical
Committee has final authority for determining whether a given item of information is"reliable"
for the purpose of determining ABCs and OFLs, and may use either objective or subjective
criteriain making such determinations.

TAC

Based on the reviews and recommendations of the stock assessment authors, the plan
teams, the Scientific and Statistical Committee, and the Advisory Panel, the Council then
considersthe ABC and OFL levelsfor each stock, and pertinent social, economic, and
ecological information to determine a total allowable catch (TAC) for each stock or
stock complex under the BSAI and GOA FMPs.

The TAC for a specific stock or stock complex may be sub-divided for biological and
S0Ci0-economic reasons according to percentage formulas established in FMP
amendments. For particular target fisheries, TAC specifications are further allocated
within management areas (eastern, central, western Aleutian Islands; Bering Sea; eastern,
central, western GOA; Figs. 2.4 and 2.5), among management programs (open access or
community development quota program), processing components (inshore or offshore),
specific gear types (trawl, non-trawl, hook-and-line, pot, jig), and seasons according to
regulations.

The Council and its committees review the information and recommendations and
consider TAC specifications at both their October and December meetings. Once afinal
recommendation has been made, NMFS proposes the Council’s recommended TAC
levels as aproposed rule. After a public comment period, NMFS publishes afinal fule,
usually around February or March of the fishing year. However, the TAC specifications
define upper harvest limits for the year from January 1 to December 31. Therefore, a set
of interim TAC specificationsis required to start the fishery. Regulations provide that
interim TACs are either the first seasonal allowance or equal to one-fourth of the
previous year's TAC specifications and apportionments thereof toward fisheries
occurring in the first quarter of the calendar year. The TAC specifications for 1999 and
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2000 arelisted in Tables 2.4 and 2.6. TAC specifications for 2001 are under
development will be changed by the RPAs in Chapter 9 of this document if necessary.

Optimum yield
The BSAI FMP (p. 285) states:

“The groundfish complex and its fishery are a distinct management unit of the
Bering Sea. The complex has more than 10 commercially important species and
many others of lesser or no commercial importance. This complex formsalarge
subsystem of the Bering Sea ecosystem with intricate interrel ationships between
predators and prey, between competitors, and between those species and their
environment. Therefore, the productivity and MSY of groundfish should be
conceived for the groundfish complex as a unit rather than for many individual
species groups.”

Under the MSA, optimum yield is prescribed on the basis of the maximum sustainable
yield from each fishery, as reduced by any relevant economic, social, or ecological factor
(16 U.S.C. 1802 § 3(28)(B)). In both the BSAl FMP (p. 285-286) and GOA FMP (p. 16),
the concept of optimum yield has been applied to the sum total of the groundfish catchin
theseregions. 1n 1981, optimum yield for total BSAI groundfish catch was set as arange
from 1.4 million mt to 2.0 million mt. The endpoints of the range were determined by
subtracting 15% from the endpoints of the range of MSY estimates available at that time.
The BSAI FMP (p. 285) justified the 15% reduction by stating that it 1) reduces the risk
associated with relying upon incomplete data and questionable assumptionsin
assessment model s used to determine the condition of stocks, and 2) is probably a
conservatively safe level for the groundfish complex.

In 1986, optimum yield for the total GOA groundfish catch was set as arange from
116,000 mt to 800,000 mt (GOA FMP, p. 16). Thelow end of therangeis
approximately equal to the lowest historical groundfish catch during the 21-year period
from 1965 to 1985. The upper end is approximately equal to the lowest MSY estimate
from the period 1982 to 1986.

2.4.2.6 Incidental catch

While fishery participants may target a certain species, they are not 100% effective in limiting
their catch to that specific target. Other fishes and marine life are also caught to varying degrees
depending on target species, gear type and fishing method, area fished and habitat type, season,
depth, and other physical and biological factors. These other fishes and marine life are referred
to as “incidental catch” or “bycatch.”®> Whether a species or stock is caught as atarget by a
fishing vessel, or incidentally by a vessel after another target, the catch is supposed to be

5 The terms “incidental catch” and “bycatch” are often used to mean catch of species or marine life not targeted. In
regulations, the terms are given specific meanings. “Incidental catch” applies to the unintended catch of species that may be
targeted or the unintended catch of species other than prohibited species. “Bycatch” isused in the regulations to refer to the

incidental catch of prohibited species.
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included against the overall total allowed for a species or stock. That is, TACs are intended to
represent the sum of all catch including targeted catch and incidental catch.

2.4.2.7 Bycatch of prohibited species

Prohibited species include Alaska king crab, Tanner and snow crab, Pacific halibut, Pacific
salmon species and steelhead trout, and Pacific herring.  With some exceptions (explained
below) retention is prohibited in the BSAI and GOA groundfish fisheries to eliminate any
incentive to target these species.

Crab

Alaska king, Tanner and snow crab fisheries are managed by the State of Alaska, with
federal oversight and following guidelines established in the FMP for the BSAI crab
fisheries (NPFMC 1989). The commercially important crab species are: red king crab,
blue king crab, golden or brown king crab, Tanner crab, and snow crab. Crabsuse
benthic habitat, which is vulnerable to destruction and alteration by bottom trawling. In
the BSAI, the Bristol Bay Habitat Conservation Area, the Red King Crab Savings Area,
and the Pribilof Islands Habitat Conservation Area serve to protect crab habitat. In the
GOA, seasonal and year-round closures are used to protect crab habitat in the EEZ and
Alaska state waters.

Bycatch of king, Tanner, and snow crab in groundfish fisheriesis a significant issue.
Typically, the crab bycatch are juveniles. PSC limits for each species by zone and by
fishery closes the fishery for the remainder of the season when the PSC limit has been
reached. Area closures and avessel incentive program are also used to limit crab
bycatch (Witherell and Pautzke 1997). Trawl fisheries are limited to less than 1% of crab
populations, except for Tanner crab in Zone 2. However, trawling may also cause
unobserved mortality and habitat degradation, and closed areas are likely to be more
effective than PSC limits in reducing the impacts of trawling on crab stocks (Witherell
and Harrington 1996).

Pacific halibut

Pacific halibut fisheries are managed by atreaty between the United States and Canada
through recommendations of the International Pacific Halibut Commission (IPHC).
Pacific halibut is considered as one large interrelated biological stock; but it is regulated
by subareas through catch quotas, time-area closures, and since 1995 in Alaska, by an
IFQ program adopted by the Council and implemented by NMFS.

Bycatch of Pacific halibut constrains the groundfish fisheries in both the BSAI and
GOA, preventing the TAC of many groundfish target species from being harvested. In
recent years, halibut mortality limits of 3,675 mt for trawl and 900 mt for non-trawl
fisheries have been established in the BSAI. Halibut mortality limits for the GOA can be
changed each year as part of the annual specification process, but in recent years they
have remained at 2,000 mt for trawl and 300 mt for non-trawl fisheries. For each gear
type, these caps have been further apportioned by target species and for each individual
target species, further apportioned by season. This halibut bycatch management program
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has the effect of directing fisheries to the highest volume or highest value target species
with the lowest seasonal halibut bycatch rates throughout the fishing year. Total bycatch
is estimated by extrapolating observed vessel catch to unobserved vessels. In recent years
pot gear, jig gear, and hook-and-line gear targeting sablefish under the IFQ program have
been exempted from halibut mortality limitations. Other measures taken to reduce the
bycatch mortality of halibut have included area closures (both seasonal and year round),
careful release requirements, a vessel incentive program to hold individual vessels
accountable for excessive bycatch, public reporting of individual vessel bycatch rates,
and gear modifications.

Pacific salmon

Pacific salmon and steelhead fisheries off the coast of Alaska are managed under a
complex mixture of domestic and international bodies, treaties, regulations, and other
agreements. Federal and state agencies cooperate in managing salmon fisheries. The
ADFG manages salmon fisheries within state jurisdictional waters where the majority of
harvest occurs. Management in the EEZ is primarily the responsibility of the Council.
Regulation of the directed salmon fishery occurring in the EEZ off southeast Alaskais
deferred to the state. The EEZ off central and western Alaskais closed to directed
salmon fisheries. Management of Alaska salmon fisheriesis based primarily on regiona
stock groups of each species and on time and area harvesting by specific types of fishing
gear. Over 25 different commercial salmon fisheriesin Alaska are managed with a
specia limited-entry permit system that specifies when and what type of fishing gear can
be used in each area. Gear types include drift gillnets, set gillnets, beach seines, purse
seines, hand troll, power troll or fish wheel harvest gear. Sport fishing islimited to
hook-and-line, while subsistence fishers may use gillnets, dip nets, or hook-and-line.
Some subsistence harvesting of salmon is also regulated by special permits. Harvesting
of Pacific salmon on the high seasis prohibited

Five species of Pacific salmon, pink, chum, sockeye, coho, and chinook salmon as well

as steelhead trout occur in Alaska. All five species of salmon are fully utilized. Alaska
commercial salmon harvests generally increased over the last three decades but may have
peaked in 1995 (Burger and Wertheimer 1995, Wertheimer 1997). A number of factors
have contributed to the current high abundance of Alaska salmon, including 1) pristine
habitats with minimal impacts from extensive development; 2) favorable ocean
conditions that allow high survival of juveniles; 3) improved management of the fisheries
by state and federal agencies; 4) elimination of high-seas drift-net fisheries by foreign
nations; 5) hatchery production; and 6) reduction of bycatch in fisheries for other
species. Nonetheless, the potential for overfishing, bycatch in other fisheries, and loss of
freshwater and nearshore marine habitat are still important issues that are addressed in
the FMPs.

All groundfish fisheries are prohibited from retaining salmon, but the salmon must be
held for counting and collection of scientific samples by an observer before discarding
(and salmon can be turned over to food banks for distribution). Most salmon bycatch is
taken by vessels using pelagic trawl gear targeting pollock. Between January 1 and April
15in the Bering Sea, the PSC limit for trawl gear is 48,000 chinook salmon in the
Chinook Salmon Savings Area. Between August 15 and October 15, the PSC limit is
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42,000 non-chinook salmon in the Catcher Vessel Operational Area (CVOA). Inthe
GOA, PSC limits have not been established for salmon, although the timing of seasonal
openings for pollock in the central and western GOA have been adjusted to avoid periods
of high chinook and chum salmon bycatch.

Pacific herring

Pacific herring fisheries occur in specific areas of the GOA and the Bering Sea when the
stocks come inshore to spawn. In the GOA, spawning concentrations occur mainly off
southeastern Alaska, in Prince William Sound, and around the Kodiak 1sland-Cook Inlet
area. Inthe Bering Sea, the centers of abundance are in northern Bristol Bay and Norton
Sound. The fisheries occur within state waters and are, therefore, managed by the State
of Alaska. Although most herring are harvested in the sac-roe season in spring, fall
seasons are al so designated for food and bait harvesting. The ADFG regulates and
monitors the resource and associated fisheries.

Pacific herring bycatch is limited for trawl groundfish fisheriesin the Bering Sea. The
limit is determined each year during the TAC-setting process, and is set at 1 percent of
the estimated eastern Bering Sea herring biomass. The limit is then apportioned by
target fishery. Should the PSC limit for a particular groundfish target be reached during
the fishing year, the trawl fishery for that speciesis closed in the Herring Savings Aress.

PSC management measures

A variety of management measures have been used to control the bycatch of prohibited
species, including 1) PSC limits by fishery for selected prohibited species (red king crab,
Tanner and snow crab, Pacific halibut, Pacific salmon, and Pacific herring in the BSAI
and Pacific halibut in the GOA); 2) time and area closures; 3) seasonal apportionments
of groundfish TACs; 4) gear restrictions; 5) groundfish TAC allocations by gear type; 6)
reductions in groundfish TACs; 7) at-sea and on-shore observer programs to monitor
bycatch; 8) avessel incentive program with civil penalties for fishing vessels that exceed
established bycatch rates for Pacific halibut or red king crab; 9) required retention of
Pacific salmon bycatch until counted by an observer; 10) Individual Transferable Quota
(ITQ) management for the fixed-gear Pacific halibut and sablefish fisheries; 11) careful
release regulations for longline fisheries; and 12) public reporting of individual vessel
bycatch rates.

Groundfish fisheries or fisheries under the FMPs for which the quota has been reached
shall be treated in the same manner as prohibited species. Speciesidentified as
prohibited must be avoided while fishing groundfish and must be immediately returned
to the sea with a minimum of injury when caught and brought aboard, except when their
retention is authorized by other applicable law.

243 FisneriesRemoval
2.4.3.1 Fishery status
The fishery for atarget species may be categorized as open to directed fishing, closed to directed
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fishing, or prohibited. When a species fishery is open to directed fishing, vessels are allowed to
target and retain it with no restrictions on the amount harvested. If the catch is expected to reach
the TAC and some amount of TAC must be held in reserve for incidental catch in other fisheries,
then a portion of the TAC may be established as a “ directed fishing allowance,” meaning that
directed fishing is alowed only on that portion of the TAC. For example, for the BSAI pollock
fishery, 5% of the TAC is established as an “incidental catch allowance” and the directed fishery
is based on the remaining 95% of the TAC. For fisheries other than BSAI pollock, the amount
for a*“directed fishing allowance” is determined by NMFS as the season progresses, and is
established by an in-season regulatory action. Once the directed fishing allowance for a species
istaken, the fishery is closed to directed fishing. When aspeciesis closed to directed fishing,
vessels are allowed to retain up to the maximum retainable amounts shown in Tables 2.8 and 2.9
at any time during the fishing trip. This provision does allow targeting for the species on a haul-
by-haul basis, as long as the maximum retainable amount for the trip is not exceeded. If the
catch reaches the TAC, then the status changes to “ prohibited,” and retention is prohibited for the
rest of theyear. If NMFS determines that harvest of a species will reach the OFL, then the
Regional Administrator has the authority to close the fisheries in which the speciesis taken to
prevent overfishing.

2.4.3.2 Access and permits

Until recently, access to fishing was generally open within the following constraints and with the
following exceptions. Nearly all vessels and plants harvesting or processing groundfish from
federal watersin the BSAI and the GOA are required to comply with federal permit
requirements. In 2000, the permit requirements are as follows.

Catcher vessels: Federal Fisheries Permit, License Limitation Program Permit, American
Fisheries Act (AFA) Permit;

Catcher/processors and motherships: Federal Fisheries Permit, Federal Processor Permit,
License Limitation Program Permit, AFA Permit;

Shore plants: Federal Processor Permit, AFA Permit;

IFQ vessels: IFQ Permit, IFQ Card;

I FQ buyers and processors: Registered Buyer Permit.

In 2000, the License Limitation Program (LLP) replaced the vessel moratorium program and
qualifying vessels were issued LLP permits instead of moratorium permits. The LLP permits are
based on the vessel catch history during the LLP qualifying period (the general qualification
period was January 1, 1988 to June 27, 1992).

The following vessel categories are exempt from the license program requirements.

1 Vesselsfishing in State of Alaskawaters (0-3 miles offshore).

2. Vesselslessthan 32' LOA inthe BSAI and 26' in the GOA.
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3. Jig gear vessels less than 60' LOA using a maximum of 5 jig machines, one line
per machine, and a maximum of 15 hooks per line.

4, GOA vessels using fixed gear to fish sablefish and demersal shelf rockfish in the
southeast outside area (east of 140°). Vessels exempted from the GOA
groundfish license program are limited to the use of legal fixed gear in the
southeast outside area.

5. BSAI vessels using fixed gear for to fish sablefish.

Hook-and-line sabl efish fisheries are managed under Individual Fishing Quota (IFQ) programs.
AFA permits are issued for those vessels and plants qualified to harvest or process pollock in the
BSAI. The AFA also alowed for fishing cooperatives for the three sectors (other than the
Community Development Quota [CDQ)] sector) fishing BSAI pollock. Experimental Fisheries
Permits authorize fishing for groundfish in a manner that would otherwise be prohibited and that
otherwise may not be available through research or commercial fishing operations. Under
specific conditions, Letters of Authorization are issued to qualified research agenciesto fish
groundfish outside the established TAC quotas. Scientific research may be conducted by either
fishery research vessels or fishing vessels chartered by NMFS.

2.4.3.3 Sector and gear allocations

Gear types authorized by the FMPs are trawls, hook-and-line, pots, jigs, and other gear as defined
in regulations. Gear types and sector allocations for specific BSAI fisheries are listed in Table
2.10. Inthe BSAI, pollock is allocated among four sectors, with 10% of the TAC allocated to the
CDQ Program, 5% held in reserve for incidental catch, and the remainder split among the
inshore, mothership, and catcher/processor sectors in the ratio of 50:10:40, respectively. For all
other BSAI fisheries (except sablefish - see below), 7.5% of the TAC is held asreserve for CDQ.
After removal of CDQ reserve for Pacific cod, the remainder is allocated to jig (2%), hook-and-
line (51%) and trawl (47%), with the trawl portion split evenly between catcher vessels and
catcher/processors. For sablefish in the Bering Sea, hook-and-line and pot together are allocated
50% and traw! is allocated 50%. For sablefish in the Aleutian Islands, hook-and-line and pot
receive 75% and trawl 25%. (Twenty percent of hook-and-line/pot allocation is held as CDQ
reserve, asis 7.5% of the trawl allocation.) For Atka mackerel, 2% of the allocation goesto jig
gear. 15% of each target species or species group, except for fixed gear sablefish, isplacedina
non-specified reserve category.

In the GOA (Table 2.11), 20% of pollock, cod, flatfish and “other” speciesis held for initial
reserve, and 100% of the pollock allocation goes to the inshore sector. For Pacific cod, the
alocation is split 90% to the inshore sector and 10% to the offshore sector. Sector allocations
are not made for flatfish, rockfish, or other speciesin the GOA. The purpose of the reservesisto
give management the flexibility needed to prevent the catch from exceeding the TAC.

2.4.3.4 Spatial and temporal division of TACsand catch
The temporal and spatial distribution of TAC and catch varies for each of the groundfish

fisheries managed under the BSAI and GOA FMPs. Areas used in fisheries management are
illustrated in Figs. 2.4 and 2.5, and also listed in the TAC specifications tables (Tables 2.4 and
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2.6). Inthe BSAI, no spatial allocations are made for Pacific cod, yellowfin sole, Greenland
turbot, arrowtooth, rock sole, flathead sole, other flatfish, squid, and other species. Atka
mackerel is allocated spatially among eastern, central, and western regions of the Aleutian
Islands, and inside and outside of Steller sealion critical habitat. True Pacific ocean perchis
allocated among the eastern Bering Sea and eastern, central, and western regions of the Aleutian
Islands. Other POP is allocated only for the eastern Bering Sea. Sablefish, and other rockfish
are allocated between the eastern Bering Sea and the Aleutian Islands. Pollock is allocated to the
eastern Bering Sea, Bogoslof area, and Aleutian Islands regions, but Bogoslof and Aleutian
Islands region allocations are for incidental catch only. In the eastern Bering Sea, pollock is also
allocated inside and outside of the Steller Sea Lion Conservation Area (SCA), whichis
comprised of the southeastern Bering Sea special foraging area of Steller sealion critical habitat
and the portion of the catcher vessel operation area to the east of the special foraging area.

In the GOA, spatial allocations of TAC are generally made to the western, central, west Y akutat,
and east Y akutat/southeast outside regions. Exceptions include 1) pollock, where the Central
region is split into area 620 and 630 and a Shelikof Strait management areais used in the A and
B seasons; 2) Pacific cod, shortraker/rougheye, and thornyhead whose allocations are just to
western, central, and eastern regions; 3), Atka mackerel, and other species whose allocations are
gulf-wide (i.e., no allocation on a spatial basis); and 4) demersel shelf rockfish whose TAC is
specified in the Eastern Regulatory Area by the Council, and ADFG manages the fishery in this
portion of their range .

In establishing fishing seasons, the BSAI FMP and GOA FMP require the Council to consider
the following criteria.

Biological: spawning grounds, migration, biological factors

Bycatch: biological and allocative effects of season changes.

Exvessel and wholesale prices: effects of season changes on prices.

Product quality: producing the highest quality product to the consumer.

Safety: potential adverse effects on people, vessels, fishing time, and equipment.
Cost: effects on operating costs incurred by the industry as a result of season changes.

Other fisheries: possible demands on the same harvesting, processing, and transportation
systems needed in the groundfish fishery.

Coordinated season timing: the need to spread out fishing effort over the year, minimize
gear conflicts, and alow participation by all elements of the groundfish fleet.

Enforcement and management costs: potential benefits of seasons changes relative to
agency sources available to enforce and manage new seasons.

Allocation: potential allocation effects among users and indirect effects on coastal
communities.
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Temporal allocations for the BSAI fisheries are listed in Table 2.10. For the majority of the
BSAI fisheries, trawling is open from January 20 to December 31, and fishing with non-trawl
gear is open from January 1 to December 31. Greenland turbot islimited to the period from May
1to December 31. Trawling for Atka mackerel is allocated equally between two seasons from
January 20 to April 15 and from September 1 to November 1. Non-trawl fishing for Atka
mackerel isopen year-round. The Pacific cod TAC isreleased in three allowances: January 1 to
April 30 (71% annual TAC), May 1 to August 31 (0% annual TAC), and September 1 to
December 31 (29% annual TAC) --- Pacific cod is effectively fished in two seasons. Pollock
TAC isallocated among four seasons inside the SCA: January 20 to April 1 (30% annual TAC),
April 1 to June 10 (10% annual TAC), June 10 to August 20 (30% annual TAC), and August 20
to November 1 (30% annual TAC). Outside the SCA, the first two inside seasons are combined
to form one season, and the third and fourth inside seasons are combined into a second outside
season, asillustrated below.

Outside SCA A+B (40% annua TAC) C+D (60% annual TAC)
Inside SCA max 15% max 5% max 4.5% max 7.5%
annua TAC annua TAC annua TAC annua TAC
Season A B C D
Jan. 20 Apr.1 Jun. 10 Aug. 20 Nov. 1

Temporal allocations for the GOA fisheriesarelisted in Table 2.11. For the majority of the
GOA fisnheries, trawling is open from January 20 to December 31, and fishing with non-trawl
gear is open from January 1 to December 31. Trawling for rockfish is open from July 1 to
December 31. Pollock TAC is allocated among four seasons: January 20 to March 1 (30%
annual TAC), March 15 to May 31 (15% annual TAC), August 20 to September 15 (30% annual
TAC) and October 1 to November 1 (25% annual TAC).

2.4.3.5 Time/area closures

In addition to temporal and spatial allocation of TACs, certain areas are closed seasonally, year-
round, or under special circumstances as established in regulations. In the BSAI region, these
time/area closures are as follows (BSAI FMP p. 302).

. Prohibited species bycatch limitation zones and areas (Fig. 2.6) include the following.
A. Red King Crab Zone 1 (see description under next bullet).
B. Red King Crab Zone 2 (see description under next bullet).
C. Crab and Halibut Protection Zone. Trawlingis not permitted in this zone.
D. Herring Savings Areas. For the time periods listed, all trawling is prohibited in

November 30, 2000

an herring savings area when the herring PSC limit (set at 1% of biomass) is

attained.

1) Summer Herring Savings Area 1 (June 15 to July 1).
2) Summer Herring Savings Area 2 (July 1 to August 15).
3) Winter Herring Savings Area (September 1 to March 1).
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C. Opilio Bycatch Limitation Zone. Upon attainment of the bycatch allowance
of C. opilio specified for a particular fishery category, the zone is closed to
directed fishing for that category for the remainder of the year or the remainder
of the season.

Prohibited species catch (PSC) limitsinclude the following.

A.

Red King Crab - A Zone 1 PSC limit for red king crab is established in the
following manner.

When the number of mature female red king crab is below or equal to the
threshold of 8.4 million mature crab or the effective spawning biomassis less
than 14.5 million Ib., the Zone 1 PSC limit will be 35,000 red king crab.

When the number of mature female red king crab is above the threshold of 8.4
million mature crab and the effective spawning biomass is equal to or greater
than 14.5 but less than 55 million 1b., the Zone 1 PSC limit will be 100,000 red
king crab.

When the number of mature female red king crab is above the threshold of 8.4
million mature crab, and the effective spawning biomassis equal to or greater
than 55 million Ib., the Zone 1 PSC limit will be 200,000 red king crab.

The PSC limit(s) for C. bairdi Tanner crab is established by regulation based on
abundance of C. bairdi crab as indicated by the NMFS bottom trawl survey.

The PSC limit(s) for C. opilio crab is established by regulation based on total
abundance of C. opilio as estimated by the NMFS bottom traw! survey.
Minimum and maximum PSC limits also are established by regulation.

Annual BSAI-wide Pacific halibut bycatch mortality limits for trawl and non-
trawl gear fisheries will be established in regulations and may be amended by
regulatory amendment. When initiating a regulatory amendment to change a
halibut bycatch mortality limit, the Secretary, after consultation with the
Council, will consider information that includes:

Estimated change in halibut biomass and stock condition;

Potential impacts on halibut stocks and fisheries;

Potential impacts on groundfish fisheries;

Estimated bycatch mortality during prior years,

Expected halibut bycatch mortality;

Methods available to reduce halibut bycatch mortality;

The cost of reducing halibut bycatch mortality;

Other biological and socioeconomic factors that affect the
appropriateness of a specific bycatch mortality limit in terms of FMP
objectives.

N~ WNE

Trawl fishing arearestrictions are imposed at the following areas:
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A. Pribilof Islands Habitat Conservation Area: closed to all trawling from
January 1 to December 31.
B. Chum Salmon Savings Area: closed to trawling from August 1 to

August 31. If 42,000 non-chinook salmon have been caught by trawl
from August 15 through October 14 in the CVOA, NMFS will prohibit
fishing with trawl gear for the remainder of the period September 1
through October 14 in the chum salmon savings area.

C. Chinook Salmon Savings Area: closed to trawling from January 1 to
April 15if 48,000 chinook salmon are caught by trawl from January 1 to
April 15.

D. Red King Crab Savings Area: closed to non-pelagic trawling year
round, except that a portion may be opened at the discretion of the
Alaska Director.

E. Nearshore Bristol Bay Trawl Closure: closed to all trawling on ayear
round basis, with the exception of a subarea that remains open to
trawling April 1 to June 15 each year.

. Amendment 13 to the BSAI FMP prohibited groundfish fishing in waters seaward of 3
miles out to 12 miles around the Walrus Islands (Round Island and the Twins) and Cape
Peirce from April 1 through September 30.

In the GOA (GOA FMP, p. 28-30), atime/area closure has been devel oped to protect and rebuild
the King Crab stock around Kodiak. Three areatypes have been designated asfollows. In Type

| areas, bottom trawling is closed year round. In Type |l areas, bottom trawling is prohibited
during the soft-shell season (February 15 to June 15). Type Il areas are those that may be
converted to Typel or Type I if arecruitment event occurs. A Type lll areais open to bottom
trawling until the number of females assessed for the area meets or exceeds the number required
to hold acrab fishery. If acrab fishery isinitiated, then no closureisin effect. If no crab fishery
isinitiated, then the Regional Administrator may designate the Typelll areaasaTypel or |l area
based on the information available. Typel, Il, and I1l areas are illustrated on page 29 of the
GOA FMP, and coordinates of the areas are listed on page 30.

In both the BSAI and GOA, a series of time/area closures were established in the early 1990s and
again in 1998 and 1999 to prohibit trawling and pollock trawling around Steller sealion
rookeries and major haulouts. Specific sitesare listed in Table 2.12. In addition, principal sea
lion rookeries in the BSAI and GOA are protected by 3-nm “no entrance” zones.

Beginning in 1999, the Aleutian Islands (areas 541, 542, and 543; Figure 2.4) were closed to
directed fishing for pollock.

2.4.3.6 Agelsizestructure of stocksand catch
Age/size structure of fished stocksis estimated on the basis of survey information and the
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age/size distribution of the catch. The age/size distribution of the catch is determined from
observer sampling of catch on vessels and in processing plants. Larger fish are generally sought,
asthey provide greater market value and flexibility (e.g., large pollock can befilleted aswell as
ground into surimi). Market/economic constraints are considered sufficient to keep the fisheries
targeting older/larger catch.

2.4.3.7 Reproductive condition of catch

Two kinds of restrictions pertain to the reproductive condition of the catch. Second, the fishing
of stocks during their reproductive period may be indirectly affected by seasona and spatial
allocation of TAC. For example, the catch of pollock in the BSAI and GOA during the winter
and spring seasons is limited to 40% and 45% of the annual TACs, respectively, thereby limiting
the amount of reproductive pollock that can be taken in those periods. Other than these
constraints, stocks may be fished during their reproductive period.

2.4.3.8 Foragefishes, other species and non-reported species

Forage fishes arelisted in Tables 2.3 and 2.5. Directed fishing for forage fish is prohibited in the
BSAI and GOA groundfish fisheries. They aretaken asincidental catch in amounts up to several
hundred tons per year.

Other species consist primarily of sculpins, sharks, skates, squid, and octopus. Many species of
sculpins are taken asincidental catch. From 1992 to 1995, total annual catch ranged from 6,000
to 11,000 mt in the BSAI and from 500 to 1,400 mt in the GOA. Based on annual BSAI surveys,
this catch ranges from 1% to 4% of the estimated biomass of sculpins.

From 1992 to 1995, annual incidental catch of sharks ranged from 300 to 700 mt in the BSAI and
500 to 1,400 mt in the GOA. Shark biomassin the BSAl and GOA is unknown.

From 1992 to 1995, annual incidental catch of skates ranged from 13,000 to 17,000 mt in the
BSAI and 1,000 to 2,000 mt in the GOA. Based on annual BSAI surveys, this catch ranges from
1% to 4% of the estimated biomass of skates.

Non-reported species include a range of vertebrate (fish) and invertebrate species that are not of
commercial value and for which no datais collected. Their occurrence in the BSAI and GOA
groundfish fisheries, or the effects of the fisheries on these speciesis, therefore, unknown.
244 Monitoring and Evaluation of Fisheries Catch
Catch data used to manage the groundfish fisheries under the BSAI and GOA FMPs are collected from
vessels, processors, and fishery observers trained by NMFS. This section discusses recordkeeping and
reporting requirements, data used for catch estimation, and the inseason fishery management programs.
2.4.4.1 Recordkeeping and reporting requirements
Fishery participants issued federal fisheries permits, federal processor permits, groundfish LLP
permits and AFA permits are required to comply with record keeping and reporting requirements

to report groundfish harvest, discard, receipt, and production (50 CFR § 679.5). Reporting
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requirements include both logbooks maintained at the shoreside processing plant or onboard the
processor vessel, and forms that are submitted to NMFS. Information common to all the
logbooks includes: participant identification; amount and species of harvest, discard, and
product; gear type used to harvest the groundfish; area where fish were harvested; and observer
information.

Catcher vessels and buying stations (tender vessels and land-based buying stations) are required
to record fishery information in logbooks daily. Processors (motherships, catcher/processors,
shoreside processors, and stationary floating processors) are required to record fishery
information in logbooks daily, summarize the information on Weekly Production Reports and
submit them by fax or using an approved electronic reporting system to NMFS. To assist NMFS
in determining fishing effort by species, processors also report the start and end of their
participation in fishing operations (Check-in/Check-out Reports). CDQ groups must submit
CDQ Catch Reports to NMFS detailing the groundfish and prohibited species catch by vessels
fishing for the CDQ group.

2.4.4.2 Collection of catch data

Catch accounting for groundfish and prohibited species is based on logbook data, data collected
by observers, and detailed location data collected the automated Vessel Monitoring System.

Estimating catch weight

Observers provide estimates of total catch and species composition, and species-specific
biological data used in stock assessments. Observers are required aboard vessels 125
feet or greater in length overall (LOA) for 100% of their fishing days, and aboard vessels
60-124 feet LOA for 30% of their fishing days. Observers are required at shoreside and
floating processing plants according to processing rate, with 100% observer coverage of
plants processing 1,000 metric tons or more per month, and 30% observer coverage of
plants processing 500 to 1,000 metric tons per month. Observers have multiple duties,
but highest priority is given to estimation of catch weight, species composition, and
timely inseason reporting. Haul-specific total catch weights are estimated by observers
using volumetric, direct weight, or tally methods. Volumetric and direct weight methods
of catch weight estimation are applied primarily in trawl fisheries, while tally methods
are used in hook-and-line and pot fisheries. Observers are instructed to make
independent estimates of catch weight for as many hauls/sets as possible. Unverified
vessel estimates of catch weight are reported by observers as Official Total Catch (OTC)
for hauls and sets where observers are unable to make an independent estimate. In 1997,
observers independently estimated 72% of haul s/sets aboard observed vessels,
accounting for 68% of the total reported observed OTC of 1.5 million metric tons.
Vessel estimates were used for 7% of hauls/sets (10% of OTC by weight), and alternate
estimates (proportioned delivery weight, expansion from sampled to unsampled hook-
and-line sets, etc.) were used for the remaining 20% of hauls/sets (22% of OTC by
weight). The catch estimation methods used by observers vary among the vessel types,
due to differences in available equipment and in fishery operations.

Observers aboard catcher vessels make volumetric (usually cod-end) estimates of catch
weight for individual hauls at sea. In some cases thisis not possible due to large codend
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sizes. Discard information is also collected. When the vessel delivers to a shoreside
processor, the catch isweighed on scales. The observer then uses the at-sea volumetric
estimates and any discard information to proportion the delivery weight back to
individual haul weights. If an observer is unable to make volumetric estimates at sea,
vessel estimates of individual haul weights may be used to proportion the delivery
weight.

In-line flow scales are installed aboard many catcher/processor vessels and can provide
accurate individual haul weights. The trawl catcher/processors which fish under AFA or
CDQ regulations are required to weigh their catches using NMFS-inspected, in-line
motion-compensated scale systems. All fish coming aboard these vessels are weighed,
and the weights are reported to NMFS by the observer. The observer also hasarolein
monitoring the daily testing of the scaleto ensure it is accurate.

Catch weight is estimated by tally methods aboard hook-and-line and pot vessels.
Observers count or estimate the total number of hooks in each set, tally the number and
species caught in sampled sections of the set, estimate the average weight of individuals
of each species sampled, and multiply these average species weights and numbers by the
number of hooks in the entire set.

When observers do not make an independent estimate of total catch or obtain aweighed
catch from aflow scae, avessel estimate of total catch isused as OTC. Variable
methods are applied on different vessels for obtaining vessel estimates of catch weight.
The accuracy or precision of vessel estimates, or the effect of their incorporation into
observer reported Official Total Catch, are unknown.

Estimating species composition

On all vessal types, hauls to be sampled for species composition are selected at random.
Samples must be collected from different parts of the haul and samples must total at least
300 kg. Sampling methods are determined by conditions on the vessel and may be
biased. On hook-and-line and pot vessels, observers use tally methods to sample for
species composition.

Estimating discar ds

In most cases, estimation of at-sea discardsis based on the observer’s best guess at the
percentage of each speciesthat isretained. This estimate may be more standardized
between observers on catcher vessels where portions of hauls are discarded or all
discards occur within the observer’ s view at one point on deck. In some cases the
discarded catch is retained by the vessel long enough for the observer to make a
volumetric estimate of weight, or to weigh each species, if the amount discarded isvery
small; these circumstances are rare. The estimate of at-sea discard aboard
catcher/processors may be |ess standardized between observers, because discards occur
simultaneously at multiple points from the deck and throughout the factory, often after
the observer has taken the samples.

2.4.4.3 Reporting of catch data
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Vessel data

Observersrecord catch weight and effort information from vessel logbooks and their
own estimates of catch and effort. The datais sent to the Observer Program by various
methods, depending on the level of technology available on the vessel. The Observer
Program has implemented a comprehensive electronic reporting system (called ATLAS)
on processing vessels and at shoreside processors. The program allows the observer to
send raw data which is automatically error checked and incorporated into NMFS
databases. It also allows daily communication between observersin the field and
Observer Program staff. Currently, the program isinstalled on most catcher/processors
and shoreside processors. Further expansion of the system to catcher vessels that deliver
to shoreside processorsis planned.

Weekly summary reports of observer data are sent to the Alaska Region for use in
groundfish and prohibited species accounting. Daily reports are sent as needed to
monitor specific fisheries.

Processor data

All processors that receive groundfish from any vessel holding a federal fisheries permit
are subject to federal reporting requirements and must report all groundfish and
prohibited species from all vessels and areas. Processors must maintain a Daily
Cumulative Production Logbook (DCPL). NMFS issues logbooks for Shoreside
Processors, Mothership Processors, and Catcher/Processors. Daily production amounts
by species and product type, and vessel reports of discards are recorded in Mothership
and Catcher/Processor Loghbooks. Daily landing weights of fish by species, aswell as
daily products derived from those landings, are recorded in Shoreside Processors
Logbooks. Weekly cumulative totals are reported to NMFS. The weekly reports contain
amounts of each species and product type, including discards, aggregated by federal
reporting area, gear type, and whether the catch accrues to the CDQ fishery or a standard
groundfish quota. Completed logbooks are forwarded to NMFS Enforcement, which
maintains them in hard copy. Shoreside processors may use a NMFS-approved
electronic logbook. Processors that receive groundfish harvested by AFA catcher vessels
are required to use a NMFS-approved el ectronic reporting system. The electronic
reporting system provides information to the species level on each delivery of fish, and
provides more detail on catch by vessel and harvest location. These data are submitted
to NMFS daily, rather than weekly.

Vessel monitoring system data

A vessel monitoring system (VMS) consists of a Global Positioning System (GPS) unit
and satellite communication device configured as a tamper-proof system. TheVMS
determines vessel location in latitude and longitude at the resolution available from the
GPS system and transmits the vessel identifier, position, and timeto NMFS. VMS data
are used to monitor compliance with closed areas and to verify the location of catch
when separate quotas are established inside small or irregularly shaped areas that do not
correspond with the standard reporting or statistical areas.
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2.4.4.4 Estimation of groundfish catch

Groundfish catch is estimated using information from weekly production reports and observer
reports. These data are used differently depending on the industry component. For shoreside
processors, landed weights from the weekly reports are used to account for the landed component
of catch, and these weights are used in conjunction with observer data from catcher vessels
which deliver to shoreside processors to estimate at-sea discards of groundfish. For observed
catcher/processors and motherships, catch is estimated by comparing observer and weekly
production records and picking one or the other based on their consistency. For unobserved
processor vessels, the weekly production report provides the only source of data on groundfish
catch by species. Observer data from observed vessels are used to estimate prohibited species
catch for the unobserved vessels.

Catch is also estimated from processor records. Again, the results are summed by species, gear,
and area across all processors to obtain the total catch for the fishery. Total groundfish catch
from the groundfish catch accounting system is also used as the basis for computing estimates of
prohibited species catch. The different reports and quota monitoring processes for groundfish
catch accounting vary by processing sector. Observers at shoreside plants collect biological
samples, but do not verify the accuracy of landed weights.

NMFS estimates at-sea discards by extrapolating observed discard rates from catcher vessels
delivering to shoreside processors to the total catch. Observers on catcher vessels delivering to
shoreside processors collect data on at-sea discards of groundfish. All observer datafor a month,
gear, and target fishery are used to calculate discard rates for each groundfish species they
observe being discarded. These discard rates are expressed as aratio of the weight of the
discarded species to the total retained groundfish weight. These discard rates are multiplied by
the retained landings for each shoreside processor to make an estimate of total at-sea discards of
groundfish.

2445 Comparing catchto TAC

The sub-allocation of TACs among areas, sectors, and seasons resultsin a set of quotas
monitored by NMFS. The CDQ program receives a percentage of the TAC for each groundfish
species or species group fished in the BSAI, and a percentage of allowed limits for PSC. The
overall CDQ suballocation is further divided into six quotas for each of the six CDQ participants.
These quotas are monitored based on reports submitted from each CDQ group to NMFS, and
corroborated by observer data, shoreside processor reports, or reports of IFQ landings. The
sablefish IFQ fishery is monitored based on records from a real-time transaction processing
system. The AFA pollock fishery TAC is divided among a catcher/processor sector, a
mothership sector, and an inshore sector with seven inshore cooperatives and an open-access
allocation for inshore vessels not participating in a cooperative. All pollock caught by vessels
using pelagic trawl gear is attributed to directed fishing, and pollock caught with bottom trawl
gear is considered incidental catch. The pollock cooperatives actively monitor their harvest and
cease fishing activity when their catch equals their quota. NMFS also monitors the pollock
harvest and can close a cooperative fishery if needed.

Separate pollock quotas have been established for the SCA in the Bering Sea. NMFS monitors
pollock catch to ensure that the pollock quota inside the SCA is not exceeded. For observed
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catcher vessels, the haul retrieval location as recorded by the observer is used to establish the
location of catch. Vesselswith observers can fish both inside and outside the SCA during a
singletrip, with the observer reports of haul location providing information on the amount caught
inside the SCA. Vessels without observers may carry aVMS unit that provides detailed
information on vessel location and speed. These vessels may fish either entirely inside or
entirely outside the SCA during asingle trip, and the VM S data are used to verify the reported
fishing location. If they fish both inside and outside the SCA during a single trip, the pollock
catch for the entire trip is counted against the SCA pollock quota, as NMFS has no way to verify
the proportion of catch caught outside the SCA on an unobserved vessel. Catches from
unobserved vessels that do not provide VMS data are counted against the SCA pollock quota
regardless of the vessel’s claimed fishing location, as NMFS has no way to verify the catch
location on an unobserved vessel without VMS. If the SCA is closed to fishing for pollock
because the SCA quotais reached, the requirement to provide VM S data to have unobserved
pollock catch counted outside the SCA is removed.

For the general groundfish fishery, which isall groundfish fishing that is not under the CDQ,
IFQ, and AFA Cooperative Programs, NMFS monitors catch and issues regul atory notices to
open and close specific fisheries. In some cases catch is monitored from daily or weekly reports
and the closure date is projected by extrapolating catch rates. In cases where fishing effort is
high relative to the available quota, NMFS will estimate the length of the fishery using historic
effort and catch rates, and open the fishery for a specific length of time, ranging from aslittle as
six hours up to several days.

A running total of PSC is maintained from a combination of observer reports from vessels and
processors, extrapolated when necessary to unobserved vessels and processors. Where sufficient
observer datais not available, other means of estimated PSC may be required, such as use of
historical data on catch rates for specific sectors, gear types, or areas.

2.4.4.6 Retention/utilization

All vessdls participating in the BSAI and GOA groundfish fisheries are required to retain all
catch of al designated IR/IU (improved retention/improved utilization) species (pollock and cod
beginning January 1, 1998 and shallow water flatfish beginning January 1, 2003) when directed
fisheries for those species are open, regardless of gear type employed and target fishery. When
directed fishing for an IR/IU speciesis prohibited, retention of that speciesis required only up to
any maximum retainable incidental catch amount in effect for that species, and these retention
requirements are superseded if retention of an IR/IU speciesis prohibited by other regulations.
No discarding of whole fish of these speciesis allowed, either prior to or subsequent to that
species being brought on board the vessel. At-sea discarding of any processed product from any
IR/1U speciesis aso prohibited, unless required by other regulations. All IR/IU species caught
in the GOA must be either (1) processed at sea subject to minimum product recovery rates and/or
other requirements established by regulations, or (2) delivered in their entirety to onshore
processing plants for which similar processing requirements are implemented by state
regulations.

2.4.4.7 Evaluation of fishery effects

The fundamental purpose of this consultation and resulting opinion is to assess the effects of the
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fisheries on listed species and their critical habitat. Effects may occur directly on listed species
or critical habitat, or indirectly through changes in the ecosystem, including target species, non-
target species, habitat, and the ecosystem at large. In this section, we describe the methods used
to assess the effects of the fisheries on target species, non-target species, habitat, and the affected
ecosystems.

Target species

The effects of fishing on target species are monitored through the same process used to
establish TAC levels; i.e., stock surveys and stock modeling to determine tolerance to
fishing. These surveys occur annually to triennially and provide trend and status
information on fished stocks. Assessment information is also available from the fisheries
themselves (as described above in sections 2.4.4.1 - 2.4.4.4).

Non-tar get species

In the BSAI and GOA, catch of prohibited, other, and forage fish is monitored by
observers on vessels and at processors, and by vessel and processor logs. The effects of
the groundfish fisheries on prohibited, other, and forage fish are based on comparison of
estimated catch with estimated biomass of the stock or stock complex if such information
isavailable. Where stock biomass or stock status is unknown, the effects are assumed to
be insignificant if the estimated catch isrelatively small. For example, the biomasses of
octopus and sharks are not assessed in either region, the catches are on the order of
hundreds of metric tons, and are therefore assumed to be insignificant. Similarly, the
catch of forage fish is considered insignificant with respect to the reproductive capacity
of these species. Total catch of forage fish is estimated to have been about 1000 mt for
1994 and 1995. In 1999, catch for the forage fish category was estimated at 63 mt in the
BSAI and 218 mt in the GOA. The significance of catch of non-specified speciesis
unknown, as these species are not reported.

Habitat

Both the BSAI FMP (p. 269) and the GOA FMP (p. 282) state the following with regard
to monitoring of fishery effects on habitat:

The NPFMC (Council) and the Secretary of Commerce have taken appropriate
actions when threats to fish habitat have been identified. Theseinclude

cumul ative effects from fishing activities and non-fishing activities. Cumulative
effects have been examined in the Stock Assessment and Fishery Evaluation
(SAFE) reports, which are produced annually for the crab, scallop, and
groundfish fisheries. In addition, an Ecosystem Considerations section to the
SAFE reportsis prepared which identifies specific ecosystem concerns that are
considered by fishery managers in maintaining sustai nable marine ecosystems.

The BSAI FMP (p. 272) and the GOA FMP (p. 285) a so state the following with regard
to habitat conservation and enhancement recommendations for fishing threats to EFH:

Area closuresto trawling and dredging in the BSAI area serve to protect EFH
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from potential adverse impacts caused by these gear types. Other management
measures, such as the Pribilof 1slands Habitat Conservation Area, the Bristol Bay
Closure Area[BSAI] and the proposed Cape Edgecumbe Pinnacle closure
[GOA], are designed to reduce the impact of fishing on marine ecosystems.
Catch quotas, bycatch limits and gear restrictions control removals of prey
species. Studies that compare seafloor habitats in areas heavily trawled with
areas that have had little trawl effort and research efforts on Alaskan scallops
may reveal future habitat conservation and enhancement measures necessary to
protect EFH. Additionally, the annual review of existing and new EFH
information during the SAFE development process is expected to identify
adverse effects to EFH from fishing and proposals to amend the FMP to
minimize those adverse effects. Proposals can be submitted during the Council’s
plan amendment cycle.

Recent habitat research reported in the 2000 SAFE document (ecosystems
considerations) include underwater video to identify and characterize Atka mackerel
reproductive habitat, submersible-based line transect surveys of trawled versus untrawled
seafloor habitat near Kodiak Island in the GOA, video investigation of nearshore habitat
use by juvenile groundfish in southeast Alaska, studies of the effects of urbanization on
essential fish habitat in estuarine wetlands, trawl impact studies in the eastern Bering
Sea, evaluation of acoustic technology for seabed classification, development of a
benthic sled to observe seafloor habitat, retrospective analysis of benthic community
structure in areas of high and low commercial bottom trawl effort in the GOA and
Aleutian Islands, observations of one-year-old trawl tracks from aresearch submersible,
effects of trawling on hard bottom habitat in the Aleutian region at Seguam Pass, and
description and distribution of coral in the GOA and the Bering Sea.

Effects on ecosystem composition and processes

Ecosystem research is focused on the effects of fishing on exploited resources and non-
exploited resources, the habitat requirements of species, climate- and fishing-induced
changes to habitat (physical water properties, biological water properties such as prey,
and cover/substrate). Research categories include fisheries oceanography, predator-prey
interactions, human impacts, and habitat identification. A review of marine ecosystem
research in Alaska was undertaken in 1997 to advise the NMFS Ecosystem Principles
Advisory Panel on the scope of ecosystem related research that was ongoing in each of
the fishery management regions. Marine ecosystem research programsin the Alaska
region include the following. While these programs are part of the FMPs, they provide
information relevant to the assessment of the effects of the groundfish fisheries.

NMFS Pinniped Ecosystem Studies in Alaska focus primarily on Steller sealion,
northern fur seal and harbor seals. The purpose of these studiesis to define foraging
behavior, evaluate responses to changing prey base, develop techniques to measure
availability of prey and evaluate their role in marine ecosystems.

NOAA'’s Coastal Ocean program has sponsored for several years the Southeast Bering
Sea Carrying Capacity Program. The goal of this program is to increase understanding of
the southeastern Bering Sea ecosystem, document the role of juvenile pollock in the
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ecosystem, and examine factors that influence pollock survival and develop indices of
pre-recruit pollock abundance..

NMFS Resource Ecology and Ecosystem Modeling Program looks at groundfish feeding
ecology and trophic interactions with other species in the NE Pacific and Bering Sea.
This program has afield and lab component to quantify groundfish trophic interactions
and incorporates those data into single species, multispecies, and ecosystem models.
This program is attempting to develop indicators of ecosystem change to provide early
warning of climate- or human-induced effects. Quantifying food web linkagesis
essential to increase our understanding of how external forces such as fishing may cause
unanticipated shiftsin ecosystem composition. The group also takes the lead in
providing an Ecosystem Considerations document to accompany the standard stock
assessment advice provided to Councils/Regions. This document compiles status and
trends of ecosystem components and provides ecosystem management indicators to
assess efficacy of ecosystem-based management measures. Research focus has been on
understanding how fishing 1) influences predator-prey relationships through selective
fishing practices that selectively removes a particular predator or prey, 2) re-directs
energy in the food web through discarding practices, 3) causes unintended or
unmeasured mortality to non-target species, or 4) affects system or community level
measures such as diversity.

NMFS Stock Assessment and Multispecies Modeling Program provides annual stock
assessments for groundfish to assist Councils/Regions in evaluating potential biological
consequences of proposed fishery management schemes. This group isworking to
incorporate climate and predation research into stock assessments, evaluating
spatial/temporal implications of fishery catch relative to marine mammal foraging areas,
performing a pilot survey to assess impacts of commercial harvest on local abundance
and distribution of key sealion prey species, developing initial descriptions of essential
fish habitat for managed groundfish.

NOAA’s OAR Arctic Research Initiative, administered through the University of
Alaska-Fairbanks looks at natural variability of and anthropogenic influences on the
Bering Sea/Western Arctic ecosystems. A variety of research projects have been funded
in the past, including those investigating the Bering Sea “ green belt” (an area of high
production near the shelf edge), arctic haze, ozone, and UV flux, and contaminant
sources, transports and dispersion and effects on humans and ecosystems.

The US GLOBEC Northeast Pacific Program is charged with understanding the effects
of climate variability and climate change on the distribution, abundance, and production
of marine animals, particularly juvenile salmon and the dominant zooplankton relied on
asprey. Thisresearch helpsexplain therole of climate in fish production changes,
information that is valuable in differentiating between climate and human effects.

Ecosystem research on Alaska seabirds is ongoing through the USFWS Bering Sea/Al
Ecosystem Action Plan. This plan outlines a monitoring approach of measuring bird
abundance, reproductive success and food habits. The EVOS-funded APEX program
had multiple projects relating seabird population trends in the Gulf of Alaskato forage
fish and oceanography. The NV P (nearshore vertebrate predator) program of EVOS
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related marine mammal and bird population trends in Prince William Sound to oil
pollution and availability of forage fish. USGS-BRD has looked at flight ranges and
foraging, food versus reproductive success and trophic levels of marine birds.

NMFS Auke Bay Lab Habitat Section uses a combination of lab/field studies to examine
effects of resource development on selected species and their habitats using an

ecosystem perspective. This program has investigated food web tracers, effects of mine
tailings on living marine resources, and importance of salmon buffer strips. The Auke
Bay Ocean Carrying Capacity Program is working to understand the role of North Pacific
ocean conditions in determining productivity of fish with emphasis on salmonid carrying
capacity. It has been looking at salmonid energetics linked to behavior and habitat
conditions and evaluating effects of temperature and predator/prey densities on growth
and consumption.

OAR/NMFS joint Fisheries Oceanography Coordinated Investigations group works on
understanding the influence of the environment on the abundance of various
commercially important fish and shellfish stocksin Alaska waters and their role in the
ecosystem. The group’ s focus has been on the early life stages of walleye pollock and
their associated ecology.

ADFG and Game has performed several studies examining predator-prey relationships
and climate factors on Alaska marine resource production. Recruitment patterns of crab
and salmon have been examined with respect to physical oceanography. Pacific cod and
shrimp predator prey interactions have also been studied.

Environmental assessments conducted under the National Environmental Policy Act also
assess the effects of the fisheries on the environment.

Effectson listed speciesand critical habitat

Monitoring of the distribution, abundance, and status of the endangered whale speciesin
the BSAI and GOA is based on observer reports from fishing vessel s and the presence of
scientific staff on the vessels that conduct groundfish surveys. The majority of
information on these speciesis from past records of commercial whaling. Survey efforts
in 1999 were sufficient to estimate abundance of fin and humpback whales, but not
sufficient to estimate abundance of sei, northern right, blue, or sperm whales. Bowhead
whales were considered to be north of the surveyed area at the time of the survey.

Most of the research related to fishery effects on listed speciesisrelated to the Steller
sealion. Such research includes population monitoring; long-term marking for
estimation of vital rates; assessment of body morphometrics for population and
individual health; assessment of physiological parameters for fitness and health; genetics
for identification of population structure, movements, effects on the gene pool, and
fitness; diet for predator/prey interactions and importance of prey types over time and
space; foraging ecology including distribution and behavior; modeling for evaluation of
population status and trends; and captive studies for physiology, growth, behavior, diet,
and health.
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The section 7 consultation process is an important management tool for ng the
effects of fisheries on listed species and critical habitat. NMFS conducts internal
consultations for actions related to the species considered in this opinion, and consults
with the USFWS for actions that may affect listed species or critical habitat under their
jurisdiction.
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3 ACTION AREA

The action area means “all areasto be affected directly or indirectly by the Federal action, and not
merely the immediate areainvolved in the action” (50 CFR 402.02(d)). As such the action areafor the
Federally managed BSAI groundfish fisheries effectively covers all of the Bering Seaunder U.S.
jurisdiction, extending southward to include the waters south of the Aleutian Islands west of 170°W long.
to the border of the U.S. EEZ (BSAI FMP, p. 20; Fig. 2.4). The GOA FMP (p. 7) appliesto “the U.S.
Exclusive Economic Zone of the North Pacific Ocean, exclusive of the Bering Sea, between the eastern
Aleutian Islands at 170°W longitude and Dixon Entrance at 132°40' W longitude (Fig. 2.5).” These
regions encompass those areas directly affected by fishing, and those that are likely affected indirectly by
the removal of fish at nearby sites. The action area would also, necessarily, include state waters as they
are areas that will be affected indirectly by the federal action of authorizing the EEZ fisheries pursuant to
the FMP..

The action area, as described, includes the Alaska range of both the western (endangered) and eastern
(threatened) populations of the Steller sealion. However, the effects of the Federal FMPs on the Steller
sealions, generally occur within the range of the western population of that species. Therefore, for
purposes of this consultation, the action areais further defined as those areas (as described in the above
paragraph), but which occur west of 144° W long. (the defined boundary of the western population of
Steller sealions).

A review of areas fished by the groundfish fisheries (Fritz et al. 1998) suggests that virtually the entire
Bering Sea and the GOA (from the continental slope shoreward) is utilized by one fishery or another;
therefore, the action areafor this consultation includes the entire Bering Sea. Of those fisheries
identified in the FMPs, and which occur in the defined action area, several have been identified as likely
to compete with Steller sealions for available forage. These include the Atka mackerel fishery, the
pollock fishery and the Pacific cod fishery. Additionally, state managed fisheries for salmon and herring
have been identified in previous biological opinions (and discussed in Section 7.0 of this biological
opinion) asfisheries that also likely interact with Steller sealions.

The component of the action area that encompasses the Atka mackerel fishery extends from the eastern
border of management area 541, which runs through the Islands of the Four Mountains, to the western
border of area 543, just west of Stalemate Bank, or midway between Attu Island (U.S.) and Medney
Island (Russia). The north and south borders of these management areas are 55°N lat. and the boundary
of the EEZ south of the Aleutian Islands, respectively. Twenty Steller sealion rookeries and 28 major
haulouts are located in thisregion. Virtually all of the fishery occurs within these limits. Seventy
percent or more of the fishery in 1995 through 1997 occurred within Steller sealion critical habitat (i.e.,
within 20 nautical miles of these rookeries and haulouts or within the Seguam Pass foraging area
designated as critical habitat).

However, the potential impacts of the fishery may extend beyond management areas 541, 542, and 543.
First, sealions may forage over relatively wide ranges (Merrick and Loughlin 1997), and sea lions from
rookeries or haulouts adjacent to the management areas may, therefore, be affected if prey is reduced
within their foraging range. Second, the Atka mackerel stock also may range beyond the areas fished.
Lowe and Fritz (1997) suggest that Atka mackerel in the more western regions may constitute, at least to
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some degree, a source population for Atka mackerel found further east. If that isthe case, then fishing
may affect stock abundance in areas outside the three management areas.

The component of the action area that encompasses the pollock fishery includes both the BSAI and the
western and central GOA. The action areafor the BSAI pollock fishery can be estimated using @) the
observed distribution of the fishery (Fritz 1993, Fritz et al. 1998) from the 1970s to the present; b) the
estimated distribution of pollock stocksin the Bering Sea; and, c) the distribution of Steller sealions that
forage in areas where pollock stocks are fished or where pollock biomassis affected by fishing in other
locations. The observed distribution of the fishery effectively encompasses the entire Bering Sea from
about 62°N lat. to the shelf break south of the Aleutian Islands, from the eastern areas of Bristol Bay to
the Aleutian Basin and Donut Hole, and along the Aleutian Islands at |east as far west as the Semichi
Islands. Areas of concentrated effort include the Eastern Bering Sea (EBS) shelf, along the shelf break
from the Aleutian Islands to the U.S./Russian boundary, north of Umnak Island in the waters around of
Bogoslof Island. The distribution of pollock in the BSAI region varies seasonally with spawning
aggregationsin the EBS and vicinity of Bogoslof Island, and then dispersion northward and westward to
cover the Bering Sea and Aleutian Basin.

Twenty-eight Steller sea lion rookeries and 49 major haulouts occur in this region (50 CFR, Tables 1 and
2 for part 226.12). Thus, Steller sealions that may be affected by the pollock fishery haulout at
terrestrial sites from St. Matthew (haulout) and the Pribilof Islands (haulout and rookery sites) in the
north, and all along the Aleutian Chain from Amak Island and Sea Lion Rock in the southeastern Bering
Sea westward to the Commander Islands. Hill and DeMaster (1999) suggest a 1996 western population
of 39,500, of which about 56%, or just over 22,000, occurred in the BSAI region. The extent to which
sealions from Russian territories (along the eastern shore of the Kamchatka peninsula) are affected by
the pollock fishery is uncertain. With the exception of no-trawl zones, the distribution of the fishery and
the distribution of foraging sealions overlap extensively.

The action area for the GOA pollock fishery extends to the shelf break from the area south of Prince
William Sound to west of Umnak Island in the Aleutian Islands. The fishery is divided into eastern,
central, and western regions. The boundary between the eastern and central regionsisat 147°W long.,
and essentially overlays the easternmost rookery and haulouts of the western population. The
management areas of primary concern are, therefore, the central and western regions. The central and
western regions are divided into three management areas, all of which extend from the 3-mile state
boundary to the EEZ limit. Area 630 isdelimited on the east by 147°W long. and on the west by 154°W
long. Area 620 extends from 630 further west to 159°W long. and area 610 extends from 620 to 170°W
long. Within these three management areas, fishing is concentrated south of Unimak Pass and Island
(Davidson Bank), southeast and southwest of the Shumagin Islands, along the 200-fathom isobath
running from the shelf break northeastward to Shelikof Strait, Shelikof Strait, and the canyon regions east
of Kodiak Island.

The principle concern with the Pacific cod fishery in the BSAI and GOA is the possible competitive
interaction with the endangered western population of Steller sealions. Over the last 20 years, there has
been a significant increase in the amount and relative percentage of Pacific cod removed by the fishery
from the action area designated as critical habitat for the western population of Steller sea lions. This
has been previously noted in two prior biological opinions on the groundfish fisheries (NMFS 1998 and
1999). Inthe BSAI, the harvest has occurred primarily in the winter period, and is especially truein the
Aleutian Islands (Al). For the Bering Sea, between 42 and 46% of the annual catch istaken inside
critical habitat. Of this about 35 to 36% has been taken in the winter period inside critical habitat, with
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little being taken in each of the other seasons. In the Al, between 80 and 95% of the catch istaken in
critical habitat, of which about 60 to 75% is harvested inside critical habitat in the winter. In the GOA,
over thelast four years, between 40 and 70% of the annual catch has been taken in critical habitat. Of
this about 47 to 68% has been taken in the winter period inside critical habitat. Thereisvery little
directed effort for cod outside the winter seasons.

Commercia groundfish fisheries that are managed by the State of Alaskain the action areaare
introduced in the Environmental Baseline section of this biological opinion. We expect those fisheries
and their effectsto continue in the action area and into the future. Herring, salmon, Pacific cod, and
pollock, are fisheries that are managed entirely by the State of Alaska, or (in the case of Pacific cod) only
a percentage of the fishery is managed by State authority, and are species found year-round in the diet of
Steller sealions. The Federal Pacific cod TACs in the GOA have been affected by a Pacific cod fishery
managed in state waters by the State of Alaska since 1998. In 1998 and 1999, the State cod fishery
occurred mostly in the winter and of that about 95% of the catch wasiin critical habitat. That is not
surprising since the State fishery is limited to within 3 nm of land and critical habitat is extended to 20
nm from rookeries and haulouts. For species such as salmon and herring, they occur much more
frequently in the summer as determined by analyses of scat samples from 1990-1998.

31 Critical Habitat in the Action Area

The proposed rule for establishment of critical habitat for the Steller sea lion was published on 1 April
1993 (58 FR 17181), and the final rule was published on 27 August 1993 (58 FR 45269). The following
areas have been designated as critical habitat in the action area.

@ Alaskarookeries, haulouts, and associated areas. In Alaska, all major Steller sealion
rookeriesidentified in 50 CFR, part 226.12, Table 1, and major haulouts identified in 50
CFR, part 226.12, Table 2, and associated terrestrial, air, and aquatic zones, have been
designated as critical habitat for the Steller sealion. Critical habitat includes aterrestrial
zone that extends 3,000 feet (0.9 km) landward from the baseline or base point of each
major rookery and major haulout in Alaska. Critical habitat includes an air zone that
extends 3000 feet (0.9 km) above the terrestrial zone of each major rookery and major
haulout in Alaska, measured vertically from sealevel. Critical habitat includes an
aguatic zone that extends 3,000 feet (0.9 km) seaward in State and Federally managed
waters from the baseline or basepoint of each major haulout in Alaskathat is east of 144°
W long. Ciritical habitat includes an aquatic zone that extends 20 nm (37 km) seaward in
State and Federally managed waters from the baseline or basepoint of each major
rookery and mgjor haulout in Alaskathat iswest of 144° W long.

(b) Three specia aquatic foraging areasin Alaska, including the Shelikof Strait area, the
Bogoslof area, and the Seguam Pass area.

1) Critical habitat includes the Shelikof Strait areain the GOA which . . . consists
of the area between the Alaska Peninsula and Tugidak, Sitkinak, Aiaktilik,
Kodiak, Raspberry, Afognak and Shuyak Islands (connected by the shortest
lines): bounded on the west by aline connecting Cape Kumlik
(56°38"/157°26"W) and the southwestern tip of Tugidak Island
(56°24'/154°41'W) and bounded in the east by a line connecting Cape Douglas
(58°51'N/153°15"W) and the northernmost tip of Shuyak Island
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(58°37'N/152:22'W).

2 Critical habitat includes the Bogoslof areain the Bering Sea shelf which . . .
consists of the area between 170°00"W and 164°00'W, south of straight lines
connecting 55°00"N/170 00"W and 55°00"N/168°00'W; 55°30"N/168°00"W and
55°30"N/166°00"W; 56°00"N/166°00"W and 56°00"N/164°00"W and north of the
Aleutian Islands and straight lines between the islands connecting the following
coordinates in the order listed:

52°49.2'N/169°40.4'W; 52°49.8'N/169°06.3'W; 53°23.8'N/167°50.1'W;
53°18.7'N/167°51.4'W; 53°59.0'N/166°17.2"W; 54°02.9'N/163°03.0'W;
54°07.7'N/165°40.6'W; 54°08.9'N/165°38.8'W; 54°11.9'N/165°23.3'W;
54°23.9'N/164°44.00W

3 Critical habitat includes the Seguam Pass areawhich . . . consists of the area
between 52°00'N and 53°00"N and between 173°30'W and 172°30'W.

Prey resources are the most important feature of marine critical habitat. Marine areas may be used for a
variety of other reasons (e.g., social interaction, rafting or resting), but foraging is the most important sea
lion activity that occurs when the animals are at sea. Two kinds of marine habitat were designated as
critical. First, areas around rookeries and haul outs were chosen based on evidence that many foraging
trips by lactating adult females in summer may be relatively short (20 km or less; Merrick and Loughlin
1997). Also, mean distances for young-of-the-year in winter may be relatively short (about 30 km;
Merrick and Loughlin 1997). The availability of prey in the vicinity of rookeries and haulouts must be
crucial to their transition to independent feeding after weaning. Similarly, areas around rookeries are
likely to be important for juveniles. While the foraging patterns of juveniles have not been studied in the
BSAI region, it is possible that they depend considerably on resources close to haulouts. Therefore, the
areas around rookeries and haulouts must contain essential prey resources for at least lactating adult
females, young-of-the-year, and juveniles, and those areas were deemed essential to protect.

Second, three areas were chosen based on 1) at-sea observations indicating that sea lions commonly used
these areas for foraging, 2) records of animals killed incidentally in fisheriesin the 1980s, 3) knowledge
of sealion prey and their life histories and distributions, and 4) foraging studies. In 1980, Shelikof Strait
was identified as a site of extensive spawning aggregations of pollock in winter months. Records of
incidental take of sealionsin the pollock fishery in this region provide evidence that Shelikof Strait isan
important foraging site (Loughlin and Nelson 1986, Perez and Loughlin 1991). The southeastern Bering
Sea north of the Aleutian Islands from Unimak Island past Bogoslof 1sland to the Islands of Four
Mountainsis also considered a site that has historically supported a large aggregation of spawning
pollock, and is also an area where sighting information and incidental take records support the notion that
thisis an important foraging areafor sea lions (Fiscus and Baines 1966, Kajimura and Loughlin 1988).
Finally, large aggregations of Atka mackerel are found in the area around Seguam Pass. These
aggregations have supported afishery since the 1970s, and are in close proximity to amajor sealion
rookery on Seguam Island and a smaller rookery on Agligadak Island. Atka mackerel are an important
prey of sealionsin the central and western Aleutian Islands. Records of incidental take in fisheries also
indicate that the Seguam area is an important for sea lion foraging (Perez and Loughlin 1991).

Prey resources are not only the primary feature of Steller sealion marine critical habitat, but they also
appear to determine the carrying capacity of the environment for Steller sealions. Theterm
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“environmental carrying capacity” is generally defined as the number of individuals that can be
supported by the resources available. Therefore, the concepts of critical habitat and environmental
carrying capacity are closely linked: critical habitat reflects the geographical extent of the environment
needed to recover and conserve the species.
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4 STATUS OF SPECIES

NMFS has determined that the actions being considered in this biological opinion may affect the
following species® and critical habitat that have been provided protection under the ESA of 1973 (16
U.S.C. 1531 et seq.):

L isted Species Scientific Name ESA Status
Blue Whale Balaenoptera musculus Endangered
Bowhead Whale Balaena mysticetus Endangered
Fin Whale Balaenoptera physalus Endangered
Humpback Whale Megaptera novaeangliae Endangered
Right Whale Balaena glacialis Endangered
Sel Whale Balaenoptera borealis Endangered
Sperm Whale Physeter macrocephalus Endangered
Steller Sea Lion (Western Popul ation) Eumetopias jubatus Endangered
Steller Sea Lion (Eastern Population) Eumetopias jubatus Threatened
Chinook Salmon (Puget Sound) Oncorhynchus tshawytscha Threatened
Chinook Salmon (Lower Columbia River) Oncorhynchus tshawytscha Threatened
Chinook Salmon (Upper Columbia River Spring) Oncorhynchus tshawytscha Endangered
Chinook Salmon (Upper Willamette River) Oncorhynchus tshawytscha Threatened
Chinook Salmon (Snake River Spring/Summer) Oncorhynchus tshawytscha Threatened
Chinook Salmon (Snake River Fall) Oncorhynchus tshawytscha Threatened
Sockeye Salmon (Snake River) Oncorhynchus nerka Endangered
Steelhead (Upper Columbia River) Onchorynchus mykiss Endangered
Steelhead (Middle Columbia River) Onchorynchus mykiss Threatened
Steelhead (Lower Columbia River) Onchorynchus mykiss Threatened
Steelhead (Upper Willamette River) Onchorynchus mykiss Threatened
Steelhead (Snake River Basin) Onchorynchus mykiss Threatened
Leatherback Sea Turtle Dermochelys coriacea Endangered
Steller’s Eider” Polysticta stelleri Threatened
Short-tailed Albatross’ Phoebaotria albatrus Endangered
Spectacled Eider Somateria fishcheri Threatened
Northern Sea Otter’ Enhydra lutris Candidate
Designated critical habitat
Steller’ s Eider”
Steller sealion

7 In its definition of species, the ESA of 1973, as amended, includes the traditional biologica species concept

of the biological sciences and “any subspecies of fish or wildlife or plants, and any distinct population segment of any species of
vertebrate fish or wildlife which interbreeds when mature” (16 USC 1532). NMFS uses the term evolutionarily significant unit
as synonymous with distinct population segment and lists Pacific salmon accordingly. For the purposes of section 7
consultations, these are all “species.”

* The short-tailed albatross, spectacled eider, and Steller’ s eider are under the jurisdiction of the U.S. Fish and
Wildlife Service. For these three species, critical habitat has been proposed only for the Steller’s eider (65 FR 13262). The
northern sea otter has been proposed by USFWS as a candidate species (November 9, 2000; 65 FR 67343).
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The short-tailed albatross, spectacled eider, and Steller’ s eider are under the jurisdiction of the U.S. Fish
and Wildlife Service (USFWS). A letter dated December 2, 1998 from the USFWS to Steven Pennoyer,
NMFS, Administrator, Alaska region, extends the USFWS 1997-1998 biological opinion covering these
species until it is superseded by a subsequent amendment to that opinion. The USFWSissued a
Biological Opinion on March 19, 1999 concluding that the GOA and BSAI hook-and-line fisheries for
1999 and 2000 were not likely to jeopardize the continued existence of the short-tailed albatross. In
November 1999, NMFS requested that the USFWS affirm its determination that the ongoing groundfish
fisheries (al gear types) of the BSAI and GOA do not adversely affect the spectacled eider or the
Steller’seider. The USFWS has indicated the need for additional information regarding the relationship
between the BSAI and GOA groundfish fisheries and eider habitat to address the NMFS request. Given
that the Incidental Take Statement and Biological Opinion issued by the USFWS on March 19, 1999 will
expire December 31, 2000, NMFSisreinitiating section 7 consultation with the USFWS on all ESA
listed bird species.

NMFS also recognizes that gray whales (Eschrichtius robustus) migrate through the action area during
their spring and fall migrations toward the Chukchi and Beaufort Seas. Although gray whales were
removed from the list of threatened and endangered speciesin 1994 (59 FR 31094), NMFS has continued
to monitor the status of this species purusant to Section 4(g) of the ESA and has conducted a monitoring
program for gray whales along the U.S. coast and in Mexican waters in cooperation with the government
of Mexico. Thisbiological opinion will not assess whether the fisheries and FMPs are likely to
jeopardize the continued existence of gray whales; however, this opinion will include a genera
assessment of the potential effects of the FMPs on gray whales as part of NMFS continuing efforts to
monitor the status of the species.

The narratives that follow summarize information on the biology of these threatened and endangered
species. More detailed information on the range-wide status and trends of these species and a critical
habitat can be found in recent seaturtle status documents (NMFS and USFWS 1995), recovery plans for
the blue whale (NMFS 1998a), humpback whale (NMFS 1991a), right whale (NMFS 1991b), Steller sea
lion (NMFS 1992), and leatherback sea turtle (NMFS and USFWS 1998), draft recovery plan for the fin
whale and sei whale (NMFS 1998b), the marine mammal stock assessment reports (Hill et al. 1997, Hill
and DeMaster, 1999), a status review of bowhead whales (Sheldon and Rugh 1995), and a status report
on six whale species that was prepared by Perry et al. (1999). Detailed information on range-wide status
and trends of listed salmon can be found in Waples et al. (1991a, 1991b), Burgner (1991), Healey (1991),
and Matthews and Waples (1991).

4.1 Blue Whale
4.1.1 Speciesdescription and distribution

Blue whales are the largest living mammal species. They may measure over 30 metersin length and
weigh up to 160 metric tons (Mackintosh 1942). They are blue-gray in color with distinct gray and white
mottling, while their ventral surface may be light pink in coloration. Their dorsal finisrelatively small.
Like other baleen whales, they have fringed baleen plates instead of teeth, and ventral grooves which
filter large quantities of water during feeding. Blue whales are found in all major oceans, including the
continental shelf in coastal shelves and far offshore in pelagic environments of the North Pacific (Rice
1974, Donovan 1984).

At least three subspecies of blue whales have been designated, but only one (B. m. musculus) occursin
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the northern hemisphere. In addition to these subspecies, the International Whaling Commision’s (IWC)
Scientific Committee has formally recognized one blue whale stock in the North Pacific (Donovan,1991),
although there is increasing evidence that more than one stock occurs in the Pacific Ocean (Gilpatrick et
al. 1997, Barlow et al. 1995, Mizroch et al. 1984a, Ohsumi and Wada 1974). In the action area, blue
whales have been reported from the GOA to the Aleutian Islands, although blue whales have not been
sighted in the action area since 1978. Blue whales calls have been recorded in Alaskan waters from 1995
to 1999 in every season athough the whales have not been seen. Most of these calls occurred in fall and
winter in the GOA suggesting that some blue whales remain in the action area (as opposed to migrating
through it).

4.1.2 Lifehistory information

Blue whale reproductive activities occur primarily in winter (see Y ochem and L eatherwood 1985).
Gestation takes 10—12 months, followed by a nursing period that continues for about 6—7 months. They
reach sexual maturity at about 5 years of age (see Y ochem and Leatherwood 1985). The age distribution
of blue whalesis unknown and little information exists on natural sources of mortality (such as disease)
and mortality rates. Killer whales are known to attack blue whales, but the rate of these attacks or their
effect on blue whale populationsis unknown.

The species Thysanoéssa inermis, Thysanoéssa longipes, Thysanoéssa raschii, and Nematoscelis

megal ops have been listed as prey of blue whales in the North Pacific (Kawamura 1980; Y ochem and

L eatherwood 1985). Although some stomachs of blue whales have been found to contain a mixture of
euphausiids and copepods or amphipods (Nemoto 1957; Nemoto and Kawamura 1977), it islikely that
the copepods and amphipods were consumed adventitiously or incidentally. One exception to their near-
total dependence on euphausiid prey is that blue whal es have been observed feeding on pelagic red crabs,
Pleuroncodes planipes, off Bgja California (Rice 1974, 1986a), although these observations have not
been confirmed by subsequent observations or other analyses (e.g., fecal analysis). Reports that blue
whales feed on small, schooling fish and squid in the western Pacific (Mizue 1951; Sleptsov 1955) have
been interpreted as suggesting that the zooplankton blue whales prefer are less available there (Nemoto
1957). Between February and April, blue whales in the Gulf of California, Mexico, have been observed
feeding on euphausiid surface swarms (Sears 1990) consisting mainly of Nyctiphanes simplex engaged in
reproductive activities (Gendron 1990, 1992). Sears (1990) regarded Nyctiphanes simplex as the principal
prey of blue whalesin the region, and results from recent fecal analyses confirmed this assertion
(Gendron and Del Angel-Rodriguez 1997). However, this phenomenon appears to be strongly influenced
by the occurrence of El Nifio Southern Oscillation (ENSO) events (Gendron and Sears 1993).

Other baleen whales whose range overlaps with the range of blue whales could potentially compete with
blue whales for food (Nemoto 1970). However, there is no evidence of competition and the highly
migratory behavior of blue whales may help them avoid competition with other baleen whales (Clapham
and Brownell 1996).

4.1.3 Listing status

Blue whales have been listed as endangered under the ESA since 1973. They are also protected by the
Convention on International Trade in Endangered Species of wild flora and fauna and the Marine
Mammal Protection Act of 1972. The North Pacific stock is also listed as “low risk, conservation
dependent” under the IUCN Red List of Threatened Animals (Baillie and Groombridge 1996). Critical
habitat has not been designated for blue whales.
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4.1.4 Population statusand trends

There are no reliable estimates of blue whale abundance in the North Pacific Ocean or the action area.
Nevertheless, Gambell (1976) estimated there were about 4,900 blue whales in the North Pacific before
whaling began. Gambell (1976) also estimated there were about 1,600 blue whales in the North Pacific in
the 1990s (with arange of 1,400 to 1,900). Wade and Gerrodette (1993) and Barlow et a. (1997, as cited
in Perry et al. 1999) estimated there were a minimum of 3,300 blue whales in the North Pacific Ocean in
the 1990s.

4.1.5 Impactsof human activity on the species

From 1889 to 1965 approximately 5,761 blue whales were taken from the North Pacific Ocean (NMFS
19984). Evidence of a population decline can be seen in the catch data from Japan. In 1912, 236 blue
whales were caught, in 1913, 58 whales, in 1914, 123 whales, and from 1915 to 1965, the catch numbers
declined continuously (Mizroch et al. 19844). In the eastern North Pacific, 239 blue whales were taken
off the Californiacoast in 1926. And, in the late 1950s and early 1960s, Japan caught 70 blue whales per
year off the Aleutian Islands (Mizroch et al. 19844).

The IWC banned commercial whaling in the North Pacific in 1966, since that time there have been no
reported blue whale takes. Nevertheless, Soviet whaling probably continued after the ban so Soviet catch
reports under-represent the number of blue whales killed by whalers (as cited in Forney and Brownell
1996). Surveys conducted in these former whaling areas in the 1980s and 1990s failed to find any blue
whales (Forney and Brownell 1996).

There are no reports of fisheries-related mortality or seriousinjury in any of the blue whale stocks. Blue
whale interaction with fisheries may go undetected because the whales are not observed after they swim
away with a portion of the net. However, fishers report that large blue and fin whales usually swim
through their nets without entangling and with very little damage to the net (Barlow et al. 1997).

4.1.5.1 Vesse traffic and noise disturbance

In 1980, 1986, 1987, and 1993, ship strikes have been implicated in the deaths of blue whales off
Cdifornia (Barlow et al. 1997). In addition, several photo-identified blue whales from California
waters were observed with large scars on their dorsal areas that may have been caused by ship
strikes. Studies have shown that blue whales respond to approaching shipsin avariety of ways,
depending on the behavior of the animals at the time of approach, and speed and direction of the
approaching vessel. While feeding, blue whales react less rapidly and with less obvious
avoidance behavior than whales that are not feeding (Sears et al. 1983). Within the St. Lawrence
Estuary, blue whales are believed to be affected by large amounts of recreational and commercial
vessel traffic. Blue whalesin the St. Lawrence appeared more likely to react to these vessels
when boats made fast, erratic approaches or sudden changes in direction or speed (Edds and
Macfarlane 1987, Macfarlane 1981).

The number of blue whales struck and killed by ships is unknown because the whales do not
always strand or examinations of blue whales that have stranded did not identify the traumas that
could have been caused by ship collisions. In the California/Mexico stock, annual incidental
mortality due to ship strikes averaged 0.2 whales during 1991-1995 (Barlow et al. 1997), but we
cannot determine if this reflects the actual number of blue whales struck and killed by ships.
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Blue whales do not appear to be disturbed by noise from seismic exploration. When noise pulses
from air guns were produced off Oregon, blue whales continued vocalizing at the same rate as
before the pulses, suggesting that at least their vocalization behavior was undisturbed by the
noise (McDonald et al. 1993).

4.2 Bowhead Whale
4.2.1 Speciesdescription and distribution

Bowhead whales were historically found in al Arctic waters of the northern hemisphere. For
management purposes, the IWC recognizes five stocks or populations of bowhead whales: Spitsbergen,
Davis Strait, Hudson Bay, Okhtosk, and western Arctic (IWC 1992). This summary will focus on the
two stocks that occur in the North Pacific Ocean: the Okhotsk Sea stock and western Arctic stocks.

The Okhotsk Sea stock occurs in the North Pacific off the western coast of Siberia near the Kamchatka
Peninsula. The pre-exploitation size of this stock may have been 3,000-6,500 animals (Shelden and
Rugh 1995), and may now number somewhere in the 300—400 range, although reliable population
estimates are not currently available. This stock may mix with the Bering Sea stock (or may have mixed
in the past), although the available evidence indicates the two stocks are essentially separate.

The western Arctic stock, which is aso called the Bering Sea stock or Bering-Chukchi-Beaufort stock,
has been studied more extensively than any other bowhead whale stock. From November to April, the
Bering Sea stock of bowhead whales is widely distributed in the central and western Bering Seaiin
association with the marginal ice front and near the polynyas of St. Matthew Island, St. Lawrence Island,
and the Gulf of Anadyr (Braham et al. 1982).

About April or May, most of the whales in this population begin moving north past St. Lawrence Island
and through the Bering Strait into the southern Chukchi Sea, then north through nearshore lead systems
to Point Barrow. Bowhead whales pass Point Barrow in several “pulses’: the first between late April and
early May, a second about mid-May, and a third from late May through early June. Whaling crews also
have noticed that some bowhead whales remain near Barrow during the summer and apparently do not
migrate to the Canadian Beaufort Sea or waters off Siberia

Most whales move eastward from Point Barrow through offshore lead systems of the central Beaufort
Sea. Bowhead whales arrive in the Canadian Beaufort Sea from about mid-May through mid-June where
they concentrate between Herschel Island and Amundsen Gulf . Whales begin moving back westward
between late August and early October. The fall migration generally occurs south of the pack ice and
closer inshore than the spring migration. Data are limited on the bowhead fall migration through the
Chukchi Sea before they move south into the Bering Sea. After moving south through the Chukchi Sea,
bowhead whales pass through the Bering Strait in late October through early November on their way to
overwintering areas in the Bering Sea.

4.2.2 Lifehistory information

Little is known about when bowhead whales become sexually mature, their mating behavior, and the
timing of their reproductive activity. Most investigators have assumed that bowhead whales mate during
late winter and spring, perhaps continuing through the spring migration. Most calves are born from April
through early June during the spring migration, with afew calves born as early as March and as late as
August (Koski et al. 1993). Calves are about 13 to 15 ft (4 to 4.5 m) at birth and reach 42 to 66 ft (13 to
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20 m) as adults. Females produce a single calf, probably every 3to 4 years.

Bowhead whales appear to feed primarily during the summer. Like other baleen whales, bowhead whales
arefilter-feeders that sieve prey from the water through baleen fibersin their mouths. They feed almost
exclusively on zooplankton, with primary prey consisting of copepods (54%) and euphausiids (42%).
Other prey include mysids, hyperiid and gammarid amphipods, other pelagic invertebrates, and small
fish. Bowhead whales feed heavily in the Canadian Beaufort Sea and Amundsen Gulf area during
summer and fall migration through the Alaskan Beaufort Sea. Carbon isotope analysis of bowhead
baleen has indicated that a significant amount of feeding may occur in wintering areas of the Chukchi
and Bering Seas. During the feeding season, bowhead whales consume about 3 or 4 percent of their body
weight per day or about 2.0 tons of food (Lowry et a. 1982).

The summer distribution of bowhead whales within the Beaufort Seais determined primarily by prey
density and distribution, which in turn reflect variable current and upwelling patterns. Sub-adult
bowhead whales were observed to feed in water depths less than 164 ft (50 m) in the Canadian Beaufort
Sea. However, littleis known about the feeding behavior of adult bowhead whales in the Canadian
Beaufort Sea.

Little is known about disease and natural causes of death among bowhead whales. While certain vira
agents are present in this stock, their contribution to natural mortality or reduced reproduction is
unknown. Some bowhead whales appear to become trapped by ice and die as aresult although the
percentage of whales entrapped inice is considered to be small, given that bowhead whales are so
strongly associated with seaice (Tomilin 1957). Bowhead whales are also killed by killer whales
(Orcinus orca), which are the bowhead' s only known natural predator. Of 195 whales examined during
Alaskan subsistence harvests (1976-1992), 8 had been wounded by killer whales. Seven of the eight
bowhead whales were greater than 13 m in length, suggesting either that scars are accumulated over time,
or young animals do not survive akiller whale attack. Hunterson St. Lawrence Island reported two small
(<9 m) bowhead whales found dead as a result of killer whale attacks.

4.2.3 Listing status

In 1964, the IWC began to regulate commercial whaling worldwide, which benefitted bowhead whales.
Bowhead whales were listed as endangered in 1970 under the predecessor to the ESA of 1973. They are
also protected by the Convention on International Trade in Endangered Species of wild floraand fauna
and the Marine Mammal Protection Act of 1972. Critical habitat has not been designated in the action
area, dthough NMFSis currently evaluating a petition to designate the U.S. Beaufort Sea as critical
habitat for the bowhead whale.

4.2.4 Population statusand trends

The Bering Sea stock of bowhead whales was reduced greatly by commercial whaling in the late 19th
and early 20th centuries. The pre-whaling stock has been estimated at 10,400 to 23,000 (Woodby and
Botkin 1993), but was reduced by whaling to afew thousand animals by 1910. Whalestaken in the
Bering Sea may have been representatives of a population that did not migrate. Based on shore-based
surveys from 1978 through 1983, the bowhead whal e population size was estimated to be between 3,500
to 5,300 animals (Zeh et a. 1993). The IWC Scientific Committee estimates the current size of the
Bering Sea stock of bowhead whales as 7,992 whales (95% C.I.: 6,900-9,200; IWC 1995). A refined and
larger sample of acoustic datafrom 1993 has resulted in an estimate of 8,200 animals and is considered a
better estimate for this stock (Hill et al. 1997). The Bering Sea stock of bowhead whalesis believed to
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be increasing at an annual rate of 3.1%.
4.25 Impactsof human activity on the species

The Bering Sea stock of bowhead whales is hunted by the Natives of the Alaskan Beaufort, Bering, and
Chukchi Seas for cultural and subsistence purposes. Since 1978, the IWC has imposed a guota on the
number of bowhead whales landed and/or struck by Alaskan natives. The IWC recently allocated the
subsistence take of bowhead whales from the Alaska stock, establishing a 5-year block quota of 280
whaleslanded. For each of the years 1998-2002, the number of bowhead whales struck may not exceed
67 animals, except that unused quotas may be carried over to subsequent years. In addition, an annual
guota of five bowhead whales has been granted to the Russian Federation for the Natives of Chukotka.

The number of whales landed in the subsistence harvest of bowhead whales from 1978-1991 ranged
from alow of 8in 1982 to a high of 30in 1990 and averaged 18 whales per year. From 1991 to 1995, a
combined average of 19 bowhead whales per year were taken by the communities of Barrow, Nuigsut,
and Kaktovik. In 1998, 41 bowhead whales were landed and 12 were struck and lost during the spring
and fall harvests, whilein 1999, 42 whales were landed and 5 were struck and lost.

Commercial fishing occursin the Bering Sea and elsewhere within the range of this stock. Evidence of
interactions between bowhead whales and fishing gear is rare, although bowhead whal es have been
reported with ropes caught in their baleen and with scarring caused by rope entanglement. We have no
records of bowhead whales being captured, seriously injured, or killed by fishing gear in U.S. waters
(Small and DeMaster 1995), although a young bowhead whale was apparently entrapped and killed in a
fishing net in Japan (Nishiwaki and Kasuya 1970). Bowhead whales are also struck and injured by ships,
although these incidents do not appear to be common (George et al. 1994). Man-made noise in the
marine environment is increasing with industrialization of the Alaskan arctic, and may affect bowhead
whales. Despite many years of study, the seriousness of those effects on bowhead whales is unknown.

4.3 Fin Whale
4.3.1 Speciesdescription and distribution

Fin whales are distributed widely in the world' s oceans. In the northern hemisphere, most migrate
seasonally from high Arctic feeding areas in summer to low latitude breeding and calving areas in winter.
Other groups may remain year-round in a particular area, depending on food supply. The IWC’s
Scientific Committee recognizes two management stocks in the North Pacific: (1) the east China Sea, and
(2) the rest of the North Pacific (Donovan,1991). Mizroch et a. (1984b) suggested five possible stocks
within the North Pacific based on histological and tagging experiments (1) east and west Pacific that
intermingle around the Aleutian Islands; (2) east China Sea; (3) British Columbia; (4) southern/central
Cdiforniato the GOA; and (5) Gulf of California (Rice 1974, Tershy et a. 1993). However, NMFS
considers stock structure in the North Pacific to be equivocal, and recognizes three stocks:. (1) Alaska
(northeast Pacific), (2) California/Oregon/ Washington, and (3) Hawaii (Barlow et al. 1997, Hill and
DeMaster 1998).

Fin whales were reported as occurring immediately offshore throughout the North Pacific from central
Baja Californiato Japan and as far north as the Chukchi Sea (Rice 1974). Fin whales occurred in high
densities in the northern GOA and southeastern Bering Sea from May to October, with some movement
through the Aleutian passes into and out of the Bering Sea (Reeves et al. 1985). Fin whaleswere
observed and taken by Japanese and Soviet whalers off eastern Kamchatka and Cape Navarin, both north
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and south of the eastern Aleutians, and in the northern Bering and southern Chukchi seas (Berzin and
Rovnin 1966, Nasu 1974). In 1999, vessel surveys of the central Bering Sea reported 75 fin whale
sightings (346 whales) clustered along the outer Bering Sea shelf break, primarily near the 200m isobath
(Mooreet a. 2000). Inthe GOA, fin whales appear to congregate in the waters around Kodiak Island
and south of Prince William Sound.

In recent years, small numbers of fin whales have been observed south of the Aleutian Islands (Forney
and Brownell 1996), in the GOA (including Shelikof Strait), and in the southeastern Bering Sea
(Leatherwood et al. 1986). Their regular occurrence has also been noted in recent years around the
Pribilof Islands in the northern Bering Sea (Baretta and Hunt 1994). Fin whale concentrationsin the
northern areas of the North Pacific and Bering Sea generally form along frontal boundaries, or mixing
zones between coastal and oceanic waters, which themselves correspond roughly to the 200-m isobath
(which isthe shelf edge; Nasu 1974).

Acoustic data collected from 1995 to 1999 from hydrophone arrays showed fin whales vocalizing in
Alaskan waters during all seasons, with a peak in occurrence in midwinter.

432 Lifehistory information

Fin whales become sexually mature between six to ten years of age, depending on density-dependent
factors (Gambell 1985b). Reproductive activities for fin whales occur primarily in the winter. Gestation
lasts about 12 months and nursing occurs for 6-11 months (Perry et al. 1999). The age distribution of fin
whalesin the North Pacific is unknown.

Fin whales in the North Pacific feed on euphausiids, calanoid copepods, and schooling fish such as
herring, pollock, Atka mackerel, and capelin (Calkins 1986; Nemoto 1957, 1970; Kawamura 1982).
Euphausiids may be preferred prey, and competition may occur with other baleen whales or other
consumers of these prey types.

Natural sources and rates of mortality are largely unknown, but Aguilar and L ockyer (1987) suggest
annual natural mortality rates may range between 0.04 and 0.06 (based on studies of northeast Atlantic
fin whales). The occurrence of the nematode, Crassicauda boopis, appears to increase the potential for
kidney failure in fin whales and may be preventing some fin whale stocks from recovering from whaling
(Lambertsen 1992, as cited in Perry et al. 1999). Killer whale or shark attacks may result in serious
injury or death in very young and sick whales (Perry et a. 1999). NMFS has no records of fin whales
being killed or injured by commercial fisheries operating in the North Pacific (Ferrero et a. 2000).

4.3.3 Listing status

In the North Pacific, the IWC began management of commercial whaling for fin whalesin 1969; fin
whales were fully protected from commercial whaling in 1976 (Allen 1980). Fin whaleswere listed as
endangered under the ESA. They are also protected by the Convention on International Tradein
Endangered Species of wild flora and fauna and the Marine Mammal Protection Act of 1972. Fin whales
are listed as endangered on the IUCN Red List of Threatened Animals (Baillie and Groombridge 1996).
Critical habitat has not been designated for fin whales.

4.3.4 Population statusand trends

Prior to exploitation by whaling vessels, the North Pacific population consisted of an estimated
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42,000-45,000 fin whales (Ohsumi and Wada 1974). Between 1914 and 1975, over 26,040 fin whales
were harvested throughout the North Pacific (in Perry et al. 1999). Catches in the North Pacific and
Bering Sea ranged from 1,000 to 1,500 fin whales annually during the 1950's and 1960's. However, not
all Soviet catches were reported (cited in Ferrero et a. 2000). In the early 1970s, the entire North Pacific
population had been reduced to between 13,620 and 18,630 fin whales (Ohsumi and Wada 1974).

During the early 1970s, 8,520-10,970 fin whales were surveyed in the eastern half of the North Pacific
(Braham 1991). If these historic estimates are statistically reliable, the population size of fin whales has
not increased significantly over the past 20 years despite an international ban on whaling in the North
Pacific.

The current status and trend of the fin whale population in the North Pacific is largely unknown. Based
on the available information, it is feasible that the North Pacific population as awhole has failed to
increase significantly over the past 20 years, despite an international ban on whaling in the North Pacific.
The only contrary evidence comes from investigators conducting seabird surveys around the Pribil of
Islandsin 1975-1978 and 1987-1989. These investigators observed more fin whales in the second survey
and suggested they were more abundant in the survey area (Baretta and Hunt 1994). A survey for whales
in the central Bering Seain 1999 tentatively estimated the fin whale popul ation was about 4,951 animals
(95% C.I.: 2,833-8,653).

4.35 Impactsof human activity on this species

As early as the mid-seventeenth century, the Japanese were capturing fin, blue, and other large whales
using afairly primitive open-water netting technique (Tgnnessen and Johnsen 1982, Cherfas 1989). In
1864, explosive harpoons and steam-powered catcher boats were introduced in Norway, allowing the
large-scale exploitation of previously unobtainable whale species. The North Pacific and Antarctic
whaling operations soon added this ‘modern’ equipment to their arsenal. After blue whales were
depleted in most areas, the smaller fin whale became the focus of whaling operations and more than
700,000 fin whales were landed in the twentieth century.

In the North Pacific, there are no reports of fin whale deaths caused by fishery-related activities (Hill et
al. 1997), athough conflicts between fin whales and drift gillnet fisheries may occur (Barlow et al.
1997). Because of their size, strength, and distribution, it would probably be difficult to assess potential
interactions between fin whales and fisheries; for example, fishermen have reported that large blue and
fin whales usually swim through their nets without entangling and with very little damage to the net
(Barlow et a. 1997).

4.4 Humpback Whale
4.4.1 Speciesdescription and distribution

NMFS recognizes four stocks of humpback whales in the North Pacific, two of which are pertinent to this
consultation: one in the central North Pacific and one in the western North Pacific (Hill and DeMaster
1998). The primary distinguishing pattern for these two stocks istheir wintering ground: the western
North Pacific unit winters south of the Japanese archipelago, whereas the central North Pacific unit
winters in the waters around Hawaii. The summer range of the western North Pacific unit is poorly
studied, but almost certainly overlaps to some degree with that of the central North Pacific unit.

Humpback whales also summer throughout the central and western portions of the GOA, including
Prince William Sound, around Kodiak Island (including Shelikof Strait and the Barren Islands), and
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along the southern coastline of the Alaska Peninsula. Japanese scouting vessels continued to observe
high densities of humpback whales near Kodiak Island during 1965-1974 (Wada 1980). In Prince
William Sound, during recent years[i.e., prior to 1991], humpback whales have congregated near Naked
Islands, in Perry Passage, near Cheega Island, in Jackpot, Icy and Whale Bays, in Port Bainbridge and
north of Montague Islands between Green Island and the Needle (Hall 1979, 1982; von Ziegesar 1984;
von Ziegesar and Matkin 1986). The few sightings of humpback whales in offshore waters of the central
GOA are usudly attributed to animals migrating into coastal waters (Morris et al. 1983), although use of
offshore banks for feeding is al so suggested.

The continental shelf of the Aleutian Islands and Alaska Peninsula were once considered the center of the
North Pacific humpback whale population (Berzin and Rovnin 1966; Nishiwaki 1966). The northern
Bering Sea, Bering Strait, and the southern Chukchi Sea along the Chukchi Peninsula appear to form the
northern extreme of the humpback whale'srange (Nikulin 1946, Berzin and Rovnin 1966). However,
sightings of humpback whales in the Bering Sea were most frequent south of Nunivak Island and east of
the Pribilof Islands (Berzin and Rovnin 1966; Braham et al. 1977; Nemoto 1978; Braham et al. 1982;
Leatherwood et al. 1983).

442 Lifehistory information

Humpback whale reproductive activities occur primarily in winter. They become sexually mature at age
four to six. Annual pregnancy rates have been estimated at about 0.40-0.42 (NMFS unpublished and
Nishiwaki 1959) and female humpback whales are believed to become pregnant every two to three years.
Cows will nurse their calves for up to 12 months. The age distribution of the humpback whale
population is unknown, but the portion of calvesin various populations has been estimated at about
4-12% (Chittleborough 1965, Whitehead 1982, Bauer 1986, Herman et al. 1980, and Clapham and Mayo
1987). Theinformation available does not identify natural causes of death among humpback whales or
their number and frequency over time, but potential causes of natural mortality are believed to include
parasites, disease, predation (killer whales, false killer whales, and sharks), biotoxins, and entrapment in
ice.

Humpback whales exhibit a wide range of foraging behaviors, and feed on arange of prey types
including small schooling fishes, euphausiids, and other large zooplankton. Fish prey in the North
Pacific include herring, anchovy, capelin, pollock, Atka mackerel, eulachon, sand lance, pollack, Pacific
cod, saffron cod, arctic cod, juvenile salmon, and rockfish. In the waters west of the Attu Islands and
south of Amchitka Island, Atka mackerel were preferred prey of humpback whales (Nemoto 1957).
Invertebrate prey include euphausiids, mysids, amphipods, shrimps, and copepods.

4.4.3 Listing status

The IWC first protected humpback whales in the North Pacific in 1965. Humpback whales were listed as
endangered under the ESA in 1973. They are also protected by the Convention on International Tradein
Endangered Species of wild floraand fauna and the Marine Mammal Protection Act of 1972. Critical
habitat has not been designated for the species.

4.4.4 Population statusand trends

An estimated 394 humpback whales constitute the western North Pacific stock (Calambokidis et al.

1997). Waiteet al. (1999) identified 127 individual humpback whalesin the Kodiak Island region
between 1991 and 1994 and estimated there were 651 whales in this region (95% Cl:356-1,523). Waite
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et a. (1999) aso estimated that 200 humpback whales regularly feed in Prince William Sound.
Subsequently, based on mark-recapture analysis of photo-identification studies, several investigators
concluded that the central North Pacific stock consists of at least 4,000 humpback whales (Calambokidis
et a. 1997, Ferrero et a. 2000). Other than these estimates of the size of the humpback whale
population, the available information is not sufficient to determine population trends.

In the BSAI, the humpback whale population was dramatically reduced by commercial whaling (see the
discussion of commercial whaling in the Environmental Baseline chapter). The humpback whale
population is believed to have increased since whaling ceased, although the rate of increase is unknown.
Brueggeman et al. (1987) did not sight humpback whales in the North Aleutian and St. George Basin
Outer Continental Shelf planning areas to the north and west of the Alaska Peninsula. Similarly, Stewart
et a. (1987) did not observe humpback whales during aerial surveys on or near areas hunted by vessels
from the Akutan whaling station in the eastern Aleutians. Braham et al. (1977) saw 14 humpback whales
in the northern Bering Seain August 1976, and Braham et al. (1982) documented 25 humpback whales
between 1958 and 1978 between Unimak Pass and the Pribilof Islands in the southern Bering Sea.

4.45 Impactsof human activity on the species

In the 1990s, no more than 3 humpback whales were killed annually in U.S. waters by commercial
fishing operations in the Atlantic and Pacific Oceans. Between 1990 and 1997, no humpback whale
deaths have been attributed to interactions with groundfish trawl, longline and pot fisheriesin the BSAI,
and GOA (Hill and DeMaster 1999). Humpback whales have been injured or killed el sewhere along the
mainland U.S. and Hawaii (Barlow et al. 1997). In 1991, a humpback whale was observed entangled in
longline gear and released alive (Hill et al. 1997). In 1995, a humpback whalein Maui waters was found
trailing numerous lines (not fishery-related) and entangled in mooring lines. The whale was successfully
released, but subsequently stranded and was attacked and killed by tiger sharks in the surf zone. In 1996,
a humpback whale calf was found stranded on Oahu with evidence of vessel collision (propeller cuts;
NMFS unpub. data). Alsoin 1996, avessel from Pacific Missile Range Facility in Hawaii rescued an
entangled humpback, removing two crabpot floats from the whale; the gear was traced to a recreational
fisherman in southeast Alaska. No information is available on the number of humpback whales that have
been killed or serioudly injured by interactions with fishing fleets outside of U.S. waters in the North
Pacific Ocean.

Humpback whales seem to respond to moving sound sources, such as whale-watching vessels, fishing
vessels, recreational vessels, and low-flying aircraft (Beach and Weinrich 1989, Clapham et al. 1993,
Atkins and Swartz 1989). Their responses to noise are variable and have been correlated with the size,
composition, and behavior of the whales when the noises occurred (Herman et al. 1980, Watkins et al.
1981, Krieger and Wing 1986). Several investigators have suggested that noise may have caused
humpback whales to avoid or leave feeding or nursery areas (Jurasz and Jurasz 1979b, Dean et a. 1985),
while others have suggested that humpback whales may become habituated to vessel traffic and its
associated noise. Still other researchers suggest that humpback whales may become more vulnerable to
vessel strikes once they habituate to vessel traffic (Swingle et al. 1993; Wiley et a. 1995). In Hawaii,
regulations prohibit boats from approaching within 91 m of adult whales and within 274 min areas
protected for mothers with acalf. Likewise, in Alaska, the number of cruise ships entering Glacier Bay
has been limited to reduce possible disturbance.

Many humpback whales are killed by ship strikes along both coasts of the U.S. On the Pacific coast, a

humpback whale is killed about every other year by ship strikes (Barlow et al. 1997). On the Atlantic
coast, 6 out of 20 humpback whales stranded along the mid-Atlantic coast showed signs of major ship
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strike injuries (Wiley et al. 1995). Almost no information is available on the number of humpback
whales killed or seriously injured by ship strikes outside of U.S. waters.

45 Right Whale
451 Speciesdescription and distribution

Right whales have occurred historically in all theworld’ s oceans from temperate to subarctic latitudes. The
IWC currently recognizes two species of northern right whales: Eubalaena glacialis in the North Atlantic
and E. japonica in the North Pacific. However, right whales in the North Atlantic, North Pacific, and the
southern hemisphere of both oceans are currently listed under the ESA as one species: right whales (which
includesE. glacialis, E. japonica, and E. australis). For the purposesof ESA Section 7(a)(2) consultations,
NMFS recognizes three major populations of right whales: North Pacific, North Atlantic, and Southern
Hemisphere. The available information is not sufficient to identify stocks in the North Pacific, although
Scarff (1986) suggested a right whal e stock may be associated with the GOA.

Very little is known of the size and distribution of right whales in the North Pacific and very few of these
animals have been seen in the past 20 years. 1n 1996, agroup of 3—4 right whales (which may have included
a calf) were observed in the middle shelf of the Bering Sea, west of Bristol Bay and east of the Pribilof
Islands (Goddard and Rugh 1998). In June 1998, alone whale was observed on historic whaling grounds
near Albatross Bank off Kodiak Island, Alaska (Waite and Hobbs 1999). Surveys conducted in July of
1997-2000 in Bristol Bay reported observations of lone animals or small groups of right whalesin the same
area as the 1996 sighting (Hill and DeMaster 1998, Perryman et al. 1999). Historical whaling records
(Maury 1852, Townsend 1935, Scarff 1986) indicate the right whal e ranged across the North Pacific above
35°N lat. They summered in the North Pacific Ocean and southern Bering Sea from April or May to
September, with a peak in sightings in coastal waters of Alaskain June and July (Maury 1852, Townsend
1935, Omura 1958, Klumov 1962, Omura et al. 1969). Their summer range extended north of the Bering
Strait (Omura et al. 1969). However, they were particularly abundant in the GOA from 145° to 151°W
(Berzinand Rovnin, 1966), and apparently concentrated in the GOA, especially south of Kaodiak Islandsand
in the Eastern Aleutian Islands and southern Bering Sea shelf waters (Braham and Rice, 1984).

The winter distribution patterns of right whales in the Pacific are virtually unknown, although some right
whales have been sighted as far south as 27°N in the eastern North Pacific. They have also been sighted in
Hawaii (Herman et al. 1980), California (Scarff 1986), Washington and British Columbia. Their migration
patterns are unknown, but are believed to include north-south movements between summer and winter
feeding areas.

The scarcity of right whales is the result of an 800-year history of whaling that continued into the 1960s
(Klumov 1962). Of al of the large whales, right whales are believed to have the highest risk of extinction
in the foreseeable future. Recent data suggest an estimated population of 300 in the North Atlantic and a
small, unknown number of individual sinthe North Pacific. The southernright whale, in contrast, hasshown
signs of a slow recovery over the past 20 years.

452 Lifehistory information

In both northern and southern hemispheres, right whal es have been observed in the lower latitudes and more
coastal waters during winter, and then tend to migrate to higher latitudes during the summer. Calving may
occur in winter months when their distribution ismore coastal, but thelack of sighting information suggests
that calving may occur farther offshore. In summer and fall in both hemispheres, the distribution of right
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whales appears linked to the distribution of their principal zooplankton prey (Winn et al.1986). Essentially
noinformation isavailable on the calving grounds or feeding habits of right whalesin the North Pacific. The
western North Atlantic stock of right whales generally occursin Northwest Atlantic waters west of the Gulf
Stream and are most commonly associated with cooler waters (< 21°C). They arenot found in the Caribbean
and have been recorded only rarely in the Gulf of Mexico.

Right whalesin the North Pacific are known to prey on avariety of zooplankton speciesincluding Calanus
plumchrus, C. cristatus, Euphausia pacifica, Metridia spp., and copepods of the genus Neocalanus.. This
issimilar to the feeding habits of right whalesin the Gulf of Maine, which feed on zooplankton (primarily
copepods) (see NMFS 1991b, Murison and Gaskin 1989). Right whales may compete with sympatric sei
whales and many other predators or consumers of zooplankton in the eastern North Pacific and Bering Sea.
Killer whalesare suspected as possibl e predators, but no datafromthe North Pacific support thisspeculation
(Scarff 1986).

453 Listing status

Since 1949, the northern right whale has been protected from commercial whaling by the IWC. Right
whales (both E. glacialisand E. australis) are listed as endangered under the ESA. They are also
protected by the Convention on International Trade in Endangered Species of wild flora and fauna and
the Marine Mammal Protection Act of 1972. NMFS designated critical habitat for the North Atlantic
population of right whales on June 3, 1994 (59 FR 28793). Ciritical habitat has not been designated for
right whales in the North Pacific Ocean.

45.4 Population statusand trends

The population dynamics of right whales are unknown. The recovery plan for this species suggests that
its pre-exploitation abundance was higher than 11,000, based on a known harvest of over 11,000 by U.S.
whalers with additional numbers struck and lost (Brownell et al. 1986). Current population estimates
range from alow of 100-200 (Braham and Rice 1984) to a high of 220-500 (Berzin and Y ablokov 1978
[in Berzin and Vladimirov 1981]), but Hill and DeMaster (1998) argue that isit is not possible to
produce areliable estimate of population size or trends for the right whale in the North Pacific. No
population projections are available.

Several researchers have suggested that the recovery of right whales in the northern hemisphere has been
dlowed by other whales that compete with right whales for food (Rice 1974, Scarff 1986). Mitchell
(1975) analyzed trophic interactions among baleen whales in the western north Atlantic and noted that
the foraging grounds of right whal es overlapped with the foraging grounds of sei whales and both
preferentially feed on copepods. Reeves et a. (1978) noted that several species of whales feed on
copepods in the eastern north Pacific, so that the foraging pattern and success of right whales would be
affected by other whales aswell. Mitchell (1975) argued that the right whale population in the north
Atlantic had been depleted by several centuries of whaling before steam-driven boats allowed whalers to
hunt sei whales; from this, he hypothesized that the decline of the right whale population made more food
availableto sei whales and helped their population to grow. He then suggested that the larger sei whale
population competes with the smaller right whale population and slows or prevents its recovery.

455 Impactsof human activity on the species

Before whaling began in the North Pacific Ocean, right whales were considered common or abundant in
the North Pacific (Webb 1988). By 1900, observations of right whales in the North Pacific had become
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SO rare, it was impossible to know their population status or trend. In the Atlantic Ocean, the major
known sources of anthropogenic mortality and injury of right whales include entanglement in commercial
fishing gear and ship strikes. Scarff (1986) concluded that entanglement in fishing gear, noise, or
continued hunting by countries who are not members of the IWC were not serious threats to right whales
in the North Pacific. However, Scarff (1986) concluded that right whales in the North Pacific are
particularly vulnerable to ship strikes and marine pollution because of their habit of feeding at, or near,
the water surface.

Undersea exploration and development of mineral deposits, and the dredging of major shipping channels
are continued threats to the coastal habitat of the right whale in both the North Atlantic and North
Pacific. Offshore oil and gas activities have been proposed off the coast of the mid- and south- Atlantic
U.S. and are currently being conducted in the Bering Sea and in eastern North Pacific. In Russian waters,
two fishery-related mortalities have been reported and offshore oil and gas development could potentially
affect northern right whale habitat (Perry et al. 1999).

4.6 Sel Whale
4.6.1 Speciesdescription and distribution

Sei whales are distributed in all of the world’s oceans, except the Arctic Ocean. The IWC's Scientific
Committee groups all of the sei whales in the entire North Pacific Ocean into one stock (Donovan 1991).
However, some mark-recapture, catch distribution, and morphol ogical research indicated that more than
one stock exists; one between 175°W and 155°W longitude, and another east of 155° W longitude
(Masaki 1976, 1977). During the winter, sei whales are found from 20°-23° N and during the summer
from 35°-50° N (Masaki 1976, 1977). Horwood (1987) reported that 75-85% of the total North Pacific
population of sei whales resides east of 180° longitude.

In the North Pacific Ocean, sei whales have been reported primarily south of the Aleutian Islands, in
Shelikof Strait and waters surrounding Kodiak Island, in the GOA, and inside waters of southeast Alaska
(Nasu 1974, Leatherwood et al. 1982). Sei whales have been occasionally reported from the Bering Sea
and in low numbers on the central Bering Sea shelf (Hill and DeMaster 1998). Masaki (1977) reported
sel whales concentrating in the northern and western Bering Sea from July through September, although
other researchers question these observations because no other surveys have ever reported sei whalesin
the northern and western Bering Sea. Horwood (1987) evaluated the Japanese sighting data and
concluded that sei whales rarely occur in the Bering Sea.

4.6.2 Lifehistory information

Reproductive activities for sei whales occur primarily in winter. Gestation is about 12.7 months and the
calving interval is about 3 years (Rice 1977). Sei whales become sexually mature at about age 10 (Rice
1977). The age structure of the sei whale population is unknown. Rice (1977) estimated total annual
mortality for adult females as 0.088 and adult males as 0.103. Andrews (1916) suggested that killer
whales attacked sei whales less frequently than fin and blue whales in the same areas.

Sei whalesin the North Pacific feed on euphausiids and copepods, which make up about 95% of their
diets (Calkins 1986). The balance of their diet consists of squid and schooling fish, including smelt, sand
lance, Arctic cod, rockfish, pollock, capelin, and Atka mackerel (Nemoto and Kawamura 1977). Rice
(1977) suggested that the diverse diet of sei whales may allow them greater opportunity to take advantage
of variable prey resources, but may also increase their potential for competition with commercial
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fisheries.

Endoparasitic helminths are commonly found in sei whales and can result in pathogenic effects when
infestations occur in the liver and kidneys (Rice 1977).

4.6.3 Listing status

In the North Pacific, the IWC began management of commercial taking of sei whalesin 1970, and fin
whales were given full protection in 1976 (Allen 1980). Sei whaleswere listed as endangered under the
ESA in 1973. They are also protected by the Convention on International Trade in Endangered Species
of wild flora and fauna and the Marine Mammal Protection Act of 1972. They are listed as endangered
under the IUCN Red List of Threatened Animals (Baillie and Groombridge 1996). Critical habitat has
not been designated for sei whales.

4.6.4 Population statusand trends

Sei whale abundance prior to commercial whaling in the North Pacific has been estimated at 42,000 sei
whales (Tillman 1977). Japanese and Soviet catches of sei whalesin the North Pacific and Bering Sea
increased from 260 whales in 1962 to over 4,500 in 1968 and 1969, after which the sei whale population
declined rapidly (Mizroch et al. 1984). When commercial whaling for sei whales ended in 1974, the
population of sei whalesin the North Pacific had been reduced to between 7,260 and 12,620 animals
(Tillman 1977).

Current abundance or trends are not known for stocks in the North Pacific. In Californiawaters, only
one confirmed and five possible sei whale sightings were recorded during 1991, 1992, and 1993 aeria
and ship surveys (Carretta and Forney 1993, Mangels and Gerrodette 1994). No sightings were
confirmed off Washington and Oregon during recent aerial surveys.

Several researchers have suggested that the recovery of right whales in the northern hemisphere has been
dowed by other whales that compete with right whales for food. Mitchell (1975) analyzed trophic
interactions among bal een whales in the western north Atlantic and noted that the foraging grounds of
right whal es overlapped with the foraging grounds of sei whales and both preferentially feed on
copepods. Mitchell (1975) argued that the right whale population in the north Atlantic had been depleted
by several centuries of whaling before steam-driven boats allowed whalers to hunt sei whales; from this,
he hypothesized that the decline of the right whale population made more food available to sei whales
and helped their population to grow. He then suggested that the larger sei whale popul ation competes
with the smaller right whale population and slows or prevents its recovery.

The patterns in the eastern north Pacific Ocean: right whales and sei whales have overlapping foraging
areas; right whales feed almost entirely on copepods, which sei whales prefer; and whalers depleted the
population of right whales aimost a century before they began to hunt sei whales (Rice 1974, Scarff
1986). Reeves et al. (1978) noted that several species feed of copepods in the eastern north Pacific, so the
foraging pattern of sei whales may affect the foraging success of right whales.

4.6.5 Impactsof human activity on the species

From 1910 to 1975, approximately 74,215 sei whal es were caught in the entire North Pacific Ocean
(Horwood 1987, Perry et al. 1999). From the early 1900s, Japanese whaling operations consisted of a
large proportion of sei whales: 300600 sei whales were killed per year from 1911 to 1955. The sei
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whale catch peaked in 1959, when 1,340 sei whaleswerekilled. In 1971, after a decade of high sei
whale catch numbers, sei whales were scarce in Japanese waters. In the eastern north Pacific, the sei
whale population appeared to number about 40,000 animal until whaling began in 1963; by 1974, the sei
whale population had been reduced to about 8,000 animals (Tilman 1977).

No recent reports indicate sei whales are being killed or seriously injured as aresult of fishing activities
in any eastern North Pacific fishery (Perry et a. 1999). However, Barlow et a. (1997) note that a
conflict may exist in the offshore drift gillnet fishery.

4.7 Sperm Whale
4.7.1 Speciesdescription and distribution

Sperm whales are distributed in all of the world’s oceans. Severa authors have recommended three or
more stocks of sperm whales in the North Pacific for management purposes (Kasuya 1991, Bannister and
Mitchell 1980). However, the IWC's Scientific Committee designated two sperm whale stocksin the
North Pacific: awestern and eastern stock (Donovan 1991). The line separating these stocks has been
debated since their acceptance by the IWC' s Scientific Committee. For stock assessment purposes,
NMFS recognizes three discrete population “centers’ of sperm whales: (1) Alaska, (2)
Cdlifornia/Oregon/Washington, and (3) Hawaii.

Sperm whal es are found throughout the North Pacific and are distributed broadly from tropical and
temperate waters to the Bering Sea as far north as Cape Navarin. Mature female and immature sperm
whales of both sexes are found in more temperate and tropical waters from the equator to around 45°N
throughout the year. These groups of adult females and immature sperm whales are rarely found at
latitudes higher than 50°N and 50°S (Reeves and Whitehead 1997). Sexually mature males join these
groups throughout the winter. During the summer, mature male sperm whales are thought to move north
into the Aleutian Islands, GOA, and the Bering Sea.

Sperm whales are rarely found in waters less than 300 m in depth. They are often concentrated around
oceanic islands in areas of upwelling, and along the outer continental shelf and mid-ocean waters.
Because they inhabit deeper pelagic waters, their distribution does not include the broad continental shelf
of the Eastern Bering Sea and these whales generally remain offshore in the eastern Al, GOA, and the
Bering Sea.

4.7.2 Lifehistory information

Female sperm whales take about 9 years to become sexually mature (Kasuya 1991, as cited in Perry et al.
1999). Male sperm whales take between 9 and 20 years to become sexually mature, but will require
another 10 years to become large enough to successfully compete for breeding rights (Kasuya 1991).
Adult females give birth after about 15 months gestation and nurse their calvesfor 2 -3 years. The
calving interval is estimated to be about four to six years (Kasuya 1991). The age distribution of the
sperm whale population is unknown, but sperm whales are believed to live at least 60 years (Rice 1978).
Estimated annual mortality rates of sperm whales are thought to vary by age, but previous estimates of
mortality rate for juveniles and adults are now considered unreliable (IWC 1980, as cited in Perry et al.
1999).

Sperm whales are known for their deep foraging dives (in excess of 3 km). They feed primarily on
mesopel agic squid, but also consume octopus, other invertebrates, and fish (Tomilin 1967, Tarasevich

November 30, 2000 Section 4 - Status of Species—-Page 78



OCO~NOUITA,WNE

1968, Berzin 1971). Perez (1990) estimated that their diet in the Bering Sea was 82% cephal opods
(mostly squid) and 18% fish. Fish eaten in the North Pacific included salmon, lantern fishes, lancetfish,
Pacific cod, pollock, saffron cod, rockfishes, sablefish, Atka mackerel, sculpins, lumpsuckers, lamprey,
skates, and rattails (Tomilin 1967, Kawakami 1980, Rice 1986b). Sperm whales taken in the GOA in the
1960s had fed primarily on fish. Daily food consumption rates for sperm whales ranges from 2 - 4% of
their total body weight (Lockyer 1976b, Kawakami 1980).

Potential sources of natural mortality in sperm whales include killer whales and papilloma virus
(Lambertson et al. 1987).

4.7.3 Listing status

Sperm whal es have been protected from commercial harvest by the IWC since 1981, although the
Japanese continued to harvest sperm whales in the North Pacific until 1988 (Reeves and Whitehead
1997). Sperm whales were listed as endangered under the ESA in 1973. They are also protected by the
Convention on International Trade in Endangered Species of wild flora and fauna and the Marine
Mammal Protection Act of 1972. Critical habitat has not been designated for sperm whales.

4.7.4 Population statusand trends

Current estimates for population abundance, status, and trends for the Alaska stock of sperm whales are
not available (Hill and DeMaster 1999). Approximately 258,000 sperm whales in the North Pacific were
harvested by commercial whalers between 1947 and 1987 (Hill and DeMaster 1999). In particular, the
Bering Sea population of sperm whales (consisting mostly of males) was severely depleted (Perry et al.
1999). Catchesin the North Pacific continued to climb until 1968, when 16,357 sperm whales were
harvested. Catches declined after 1968 through limits imposed by the IWC.

4.75 Impactsof human activity on the species

In U.S. watersin the Pacific, sperm whales are known to have been incidentally taken only in drift gillnet
operations, which killed or serioudly injured an average of 9 sperm whales per year from 1991-95
(Barlow et a. 1997). Interactions between longline fisheries and sperm whales in the GOA have been
reported over the past decade (Rice 1989, Hill and DeMaster 1999). Observers aboard Alaskan sablefish
and halibut longline vessels have documented sperm whales feeding on longline-caught fish in the GOA.
During 1997, the first entanglement of a sperm whale in Alaska s longline fishery was recorded, although
the animal was not seriously injured (Hill and DeMaster 1998). The available evidence does not indicate
sperm whales are being killed or seriously injured as aresult of these interactions, although the nature
and extent of interactions between sperm whales and long-line gear is not yet clear.

In 2000, the Japanese Whaling Association announced that it proposed to kill 10 sperm whalesin the
Pacific Ocean for research purposes, which was the first time sperm whal es have been taken since the
international ban on commercial whaling took effect in 1987. Despite protests from the U.S. government
and members of the IWC, the Japanese government plans to conduct this research. The implications of
this action for the status and trend of sperm whalesis uncertain.

4.8 Steller SeaLion

4.8.1 Speciesdescription
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The Steller sealion (Eumetopias jubatus) is the only extant species of the genus Eumetopias, and isa
member of the subfamily Otariinae, family Otariidae, superfamily Otariocidea, order Pinnipedia. The
closest extant relatives of the Steller sealion appear to be the other sea lion genera, including Zalophus,
Otaria, Neophoca, and Phocarctos, and the fur seals of the genera Callorhinus and Arctocephalus.
Loughlin et al. (1987) provide a brief but informative summary of the fossil record for Eumetopias.
Repenning (1976) suggests that a femur dated 3 to 4 million years old may have been from an ancient
member of the Eumetopias genus, thereby indicating that the genusis at least that old. Eumetopias
jubatus likely evolved in the North Pacific (Repenning 1976).

4.8.2 Distribution

Steller sealions are distributed around the North Pacific rim from the Channel I1slands off Southern
Cdliforniato northern Hokkaido, Japan. The species’ distribution extends northward into the Bering Sea
and along the eastern shore of the Kamchatka Peninsula. The GOA and the Aleutian Islands are
considered the geographic center of the sealions’ distribution (Kenyon and Rice 1961).

Within this distribution, land sites used by Steller sealions are referred to as rookeries and haulout sites.
In the Bering Sea, the northernmost major rookery ison Walrus Island (Pribilof Islands) and their
northernmost major haulout is on Hall Island (off the northwestern tip of St. Matthew Island). Rookeries
are used by adult males and females for pupping, nursing, and mating during the reproductive season
(late May to early July). Haulouts are used by all size and sex classes but are generally not sites of
reproductive activity. The continued use of particular sites may be due to site fidelity, or the tendency of
sealionsto return repeatedly to the same site, often the site of their birth. Presumably, these sites were
chosen and continue to be used because of their substrate and terrain, the protection they offer from
terrestrial and marine predators, protection from severe climate or sea surface conditions, and the
availability of prey resources.

Steller sealion movement patterns from aland base (rookery or haulout) might be categorized into at
least three types. First, sealions move on and offshore for feeding excursions. Limited data are
available to describe these movements (e.g., Gentry 1970, Sandgren 1970, Merrick and Loughlin 1997),
but such descriptions are essential for understanding foraging patterns, nursing strategies, and energetics.
Second, at the end of the reproductive season, some females may move with their pups to other haulout
sites and males may disperse to distant foraging locations (Spaulding 1964, Mate 1973, Porter 1997).
Some dataindicate that animals do shift from rookeries to haulouts, but the timing and nature of these
movements need further description (i.e., what distances are involved, are movements relatively
predictable for individuals, do movements vary with foraging conditions, etc.). Description of these
types of movements are essential for understanding seasonal distribution changes, foraging ecology, and
apparent trends as a function of season. Third, sealions may make semi-permanent or permanent one-
way movements from one site to another (Chumbley et al. 1997, their Table 8; Burkanov et al. unpubl.
report [cited in Loughlin 1997]). Calkins and Pitcher (1982) reported movements of up to 1500 km.
They also describe wide dispersion of young animals after weaning, with the majority of those animals
returning to the site of birth as they reach reproductive age.

The distribution of Steller sealions at seais not well understood. Their at-sea distribution is, however, a
critical element to any understanding of potential effects of fisheries on Steller sealions, and will be
considered in greater detail below in the section on foraging patterns (see section 4.8.6).

4.8.3 Reproduction
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Steller sealions have a polygynous reproductive system where a single male may mate with multiple
females. Asmating occurs on land (or in the surf or intertidal zones), males are able to defend territories
and thereby exert at least partial control over access to adult females and mating privileges. The pupping
and mating season is relatively short and synchronous, probably due to the strong seasonality of the sea
lions' environment and the need to balance aggregation for reproductive purposes with dispersion to take
advantage of distant food resources (Bartholomew 1970). In May, adult males compete for rookery
territories. Inlate May and early June, adult females arrive at the rookeries, where pregnant females give
birth to asingle pup. The sex ratio of pups at birth is approximately 1:1 or biased toward slightly greater
production of males (e.g., Pike and Maxwell 1958, Lowry et a. 1982, NMFS 1992).

Mating occurs about one to two weeks later (Gentry 1970). The gestation period is probably about 50 to
51 weeks, but implantation of the blastocyst is delayed until late September or early October (Pitcher and
Cakins 1981). Due to delayed implantation, the metabolic demands of a devel oping fetus are not
imposed on the female until well into fall and early winter.

After parturition (birth), females nurse their pups over aperiod of monthsto several years. Merrick et al.
(1995) compared pup sizes at different sites where Steller sea lion populations were either decreasing or
increasing, to determineif pup size or growth may be compromised in decreasing populations. Their
results were not consistent with that hypothesis; rather, they found that pups about two to four weeks of
age were larger at sitesin the Aleutian Islands and GOA than they were in southeast Alaska or Oregon.
These observed differences indicate that at |east this phase of reproduction may not be affected; that is, if
females are able to complete their pregnancy and give birth, then the size of those pups does not appear
to be compromised. Possible alternative explanations for the observed size differences are that pups
were measured at different ages (i.e., pupsin the GOA and Aleutian Islands may have been born earlier
and therefore were older when weighed), or that over time, harsher environmental conditionsin the
Aleutian Islands of the GOA have selected for larger pup size.

The length of the nursing period may be an important indicator of the femal€’ s condition and ability to
support her pup, and the pup’ s condition at weaning (and hence, the likelihood that the pup will survive
the post weaning period). Thorsteinson and Lensink (1962) suggested that nursing of yearlings was
common at Marmot Island in 1959. Pitcher and Calkins (1981) suggested that it is more common for
pups to be weaned before the end of their first year, but they also observed nursing juveniles (aged 1 to
3). Porter (1997) distinguished metabolic weaning (i.e., the end of nutritional dependence of the pup or
juvenile on the mother) from behavioral weaning (i.e., the point at which the pup or juvenile no longer
maintains a behavioral attachment to the mother). He also suggested that metabolic weaning is more
likely a gradual process occurring over time and more likely to occur in March—April, preceding the next
reproductive season. The transition to nutritional independence may, therefore, occur over a period of
months as the pup begins to devel op essential foraging skills, and depends less and less on the adult
female. The length of the nursing period may also vary as afunction of the condition of the adult female.
The nature and timing of weaning is important because it determines the resources available to the pup
during the more demanding winter season and, conversely, the demands placed on the mother during the
same period. The maintenance of the mother-offspring bond may also limit their distribution or the area
used for foraging.

Relatively little is known about the life history of sea lions during the juvenile years between weaning
and maturity. Pitcher and Calkins (1981) reported that females sampled in the late 1970s reached
reproductive maturity between ages 2 and 8, and the average age of first pregnancy was 4.9 £1.2 years.
These results suggest a mean age of first birth of about 6 years. The available literature indicates an
overall reproductive (birth) rate on the order of 55% to 70% or greater (Pike and Maxwell 1958, Gentry
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1970, Pitcher and Calkins 1981, Pitcher et al. in review). York (1994) derived the age-specific fecundity
ratesin Table 4.1 based on data from Calkins and Pitcher (1982). Those ratesillustrate a number of
important points and assumptions. First, the probability of pupping israre (about 10%) for animals 4
years of age or younger. Second, maturation of 100% of a cohort of females occurs over a prolonged
period which may be aslong as 4 years. Third, the reported constancy of fecundity extending from age 6
to 30 indicates that either senescence has no effect on fecundity, or our information on fecundity ratesis
not sufficiently detailed to allow confident estimation of age-specific rates for animals older than age 6.
Given the small size of the sample taken, the latter is amore likely explanation for such constancy.

For mature females, the reproductive cycle includes mating, gestation, parturition, and nursing or post-
natal care. The reproductive success of an adult female is determined by a number of factors within a
cycle and over time through multiple cycles (Fig. 4.1). The adult femal€’ s ability to complete this cycle
successfully islargely dependent on the resources available to her. While much of the effort to explain
the Steller sea lion decline has focused on juvenile survival rates, considerabl e evidence suggests that
decreased reproductive success may also have contributed to the decline.

. Y oung females collected in the 1970s were larger than femal es of the same age
collected in the 1980s (Calkins et al. 1998). Assize, aswell as age, may
influence the onset of maturity, females in the 1980s would also be more likely
to mature and begin to contribute to population productivity at alater age.

. Pitcher et al. (1998) provide data from the 1970s and 1980s that suggests a high
pregnancy rate after the mating season (97%; both periods), which declined to
67% for females collected in the 1970s and 55% for females collected in the
1980s. These changes in pregnancy rate suggest a high rate of fetal mortality
that could be a common feature of the Steller sealion reproductive strategy (i.e.,
may occur even when conditions are favorable and population growth is
occurring), but is more likely an indication of stress (possibly nutritional)
experienced by individual females.

. The observed differencesin late pregnancy rates (67% in the 1970s and 55% in
the 1980s) were not statistically significant. However, the direction of the
difference is consistent with the hypothesis that reproductive effort in the 1980s
was compromised.

. Pitcher et al. (1998) did observe a statistical differencein the late season
pregnancy rates of lactating femalesin the 1970s (63%) versus lactating females
in the 1980s (30%). This difference indicates that in contrast to lactating
femalesin the 1970s, lactating femalesin the 1980s were less able to support a
fetus and successfully complete consecutive pregnancies.

Males reach sexual maturity at about the same time as females (i.e., 3-7 years of age, reported in
Loughlin et al. 1987), but generally do not reach physical maturity and participate in breeding until about
8 to 10 years of age (Pitcher and Calkins 1981). A sample of 185 territorial males from Marmot, Atkins,
Ugamak, Jude, and Chowiet Islandsin 1959 included animals 6 to 17 years of age, with 90% from 9 to
13 yearsold (Thorsteinson and Lensink 1962).
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484 Survival

Much of the recent effort to understand the decline of Steller sealions has been focused on juvenile
survival, or has assumed that the most likely proximate explanation is a decrease in juvenile survival
rates. This contention is consistent with direct observations and a modeling study, and is consistent with
the notion that juvenile animals are less adept at avoiding predators and obtaining sufficient resources
(prey) for growth and survival.

The direct observations consist of extremely low resighting rates at Marmot Island of 800 pups tagged
and branded at that sitein 1987 and 1988 (Chumbley et a. 1997) and observations of relatively few
juveniles at Ugamak (Merrick et al. 1988). The low resighting rates do not themselves confirm that the
problem was a corresponding drop in juvenile survival, but only that many of the marked animals were
lost to the Marmot Island population. Migration to other sites where they were not observed isa
possibility, but unlikely given the observations of relatively high site fidelity of animals returning to
breed at their natal site. If the“loss’ of these animalsis viewed in the context of the overall sealion
decline in the central GOA (from 1976 to 1994 the number of non-pups counted at Marmot Island
declined by 88.9% and by 76.9% at the 14 other trend sitesin the Gulf; Chumbley et al. 1997), then a
significant increase in juvenile mortality is a much more plausible conclusion.

Modeling by Y ork (1994) provides evidence that the observed decline in sealion abundance in the GOA
may have been due to an increase in juvenile mortality. York used the estimated rate of decline between
the 1970s and the 1980s, and the observed shift in the mean age of adult females (>3 years of age) to
explore the effects of changesin adult reproduction, adult survival, and juvenile survival. While she
pointed out that the observed decline did not rule out all other possible explanations, she concluded that
the observed decline is most consistent with a decrease in juvenile survival on the order of 10 to 20%
annualy.

However, juvenile survival is not assumed to be the only factor influencing the decline of the western
population of Steller sealions. Evidence indicating a decline in reproduction was presented in the
previous section. In addition, changesin adult survival may also have contributed to the decline. At
present, survival rates for adult animals can not be determined with sufficient resolution to determine if
those rates have changed over time or are somehow compromised to the extent that popul ation growth
and recovery are compromised.

485 Agedistribution

Two life tables have been published with age-specific rates (Table 4.1). The first was from Calkins and
Pitcher (1982) and was based on sealions killed in the late 1970s. Y ork (1994) created a second life
table using a Weibull model and the data from Calkins and Pitcher (1982) and Calkins and Goodwin
(1988). York'sanalysis of these two data sets suggests a shift from the 1970s to the 1980s in the mean
age of females older than 3 years of age. The shift was about 1.55 years, and provided the basis for her
determination that increased juvenile mortality may have been an important proximate factor in the
decline of Steller sealions. That is, such a shift in mean age would occur as the adult popul ation aged
without expected replacement by recruitment of young females.

The most apparent limitations of these data and the resulting life tables are 1) the collected sealions were
not from the same locations and the relations between populations at different sites have not been
described (e.g., were they experiencing similar trends and were their age structures comparable), 2) the
data and estimated vital rates are also time-specific, and do not necessarily apply to the current
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population, 3) the assumption of a stable age distribution (or distributions) may be faulty even if trends at
these different sites were consistent, and 4) the data set is relatively small and does not provide abasis
for estimating age-specific survival rates for very young ages (0-2 years of age) or for possibly senescent
older animals (say >12 years of age). Until senescence is assessed, longevity for Steller sealionswill be
difficult to describe. The data reported in Pitcher and Calkins (1981) indicate that femal e sea lions may
liveto 30 years of age. A Weibull function fit to these data (Y ork 1994) indicates, however, that fewer
than 5% of femalesliveto age 20.

The present age distribution may or may not be consistent with these life tables. Nevertheless, these
tables provide the best available information on vital parameters, and the present age structure of sea
lions may be similar if the immediate causes of the decline (e.g., low juvenile survival or low
reproductive rates) have remained relatively constant.

4.8.6 Steller sealion foraging behavior

The foraging patterns of Steller sealions are central to the discussion of the interaction between this
species and commercial fisheries. The two most important factors are Steller sealion foraging locations
and prey selectivity. A list of published foraging studiesis provided in Table 4.2, together with notes on
the sample sizes, locations, years, and primary findings of those studies.

4.8.6.1 Methodsfor researching sealion foraging behavior
Current understanding of Steller sea lion foraging patterns are based on the following methods.
Observations

Foraging patterns can be discerned, in part, simply by observational studies.
Observations can be useful for identifying areas that may be important foraging sites
(e.g., Kgiimuraand Loughlin 1988, Fiscus and Baines 1966). The designation of critical
habitat was based, in part, on observations that sea lions use those areas extensively for
foraging. Similarly, under certain circumstances observations can be used for identifying
prey items, particularly those that may be commercially important (e.g., Jameson and
Kenyon 1977). In general, however, the power of observationa studiesis limited to
situations where sea lions bring their prey to the surface and the prey can be identified,

or where the sea lions can be observed diving repeatedly and the assumption that they are
foraging is reasonable.

Stomach and intestinal contents

Stomach contents are generally considered to be the most reliable indication of foraging
patterns. Nonetheless, biases may occur from a number of sources. Variable rates of
digestion of soft tissues or variable retention of hard tissues (e.g., squid beaks) may
result in misrepresentation of prey detection in the stomach. For example, Pitcher (1981)
indicated that results from intestinal tracts may not correspond to results from stomachs.
Stomach contents generally indicate prey items recently consumed, and may or may nhot
be representative of prey items over alonger period of time. Results also may be biased
by the evaluation method (e.g., use of frequency of occurrence may indicate how many
animalsingested a prey type, but may not provide a good indicator of the importance of
that prey; see Spalding 1964). Analyses of stomach contents have provided alarge
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portion of our information on sealion foraging (e.g., Calkins and Pitcher 1982, Calkins
and Goodwin 1988), but under most conditions, killing for collection of stomach
contentsis no longer considered appropriate. Stomach and intestinal contents are now
available only from dead animals found on beaches or live animals that are under
sedation and can be lavaged or given an enema.

Scat analysis

Scats, or feces, are being used to study Steller sealion prey selection, and have provided
important information on the frequency of occurrence of various prey speciesin the sea
lion diet (e.g., Merrick et al. 1997). Materials from scats, such as otoliths, can be used
with additional information (e.g., size at age) to make inferences about the prey
consumed (Pitcher 1981, Frost and Lowry 1986). Aswith stomach and intestinal
contents, scats are known to be a biased index of prey selection because some prey may
not have hard parts that resist digestion and can be identified in a scat, and the scat
generally contains prey items consumed relatively recently (depending on the rate of
passage through the digestive tract). Nevertheless, scat collections provide a non-lethal
means of assessing diet and diet changes over time and space, and estimating relative
frequency of occurrence of prey itemsin the sealion diet. Since about 1990, NMFS has
used scats as the primary tool for determining diet preferences for Steller sealionsin
Alaska.

Telemetry

At least three types of telemetry are (or have been) used to study sealion foraging. Very
high frequency (VHF) telemetry can be used to determine presence or absence of an
animal and, to some extent, animal location and whether it is on land or in the water.
The use of VHF telemetry to determine the presence or absence of an animal can be used
to infer the occurrence and length of foraging trips (e.g., Merrick and Loughlin 1997),
and movement patterns between sites that can be monitored manually, remotely, or
automatically by VHF receivers.

Satellite-linked telemetry is being used to determine animal location and diving patterns
when coupled with time-depth recorders (e.g., Merrick et al. 1994). Satellite-linked
telemetry provides an opportunity to gather information on animal location without
having to recapture the animal to collect stored data. At present, satellite-linked
telemetry is the most cost-effective means of assessing the distribution of foraging
animals and thereby determining those regions that are critical for Steller sealions.

Telemetry devices that record stomach temperature are being devel oped and offers an
opportunity to determine when an animal has consumed prey, rather than requiring the
investigator to infer feeding from diving behavior. Thistype of telemetry, in
combination with satellite-linked telemetry, may provide greater understanding of
foraging behavior and discrimination of at-sea activities that may or may not be related
to foraging.

Physiology and captive studies

Studies of animalsin captivity may be useful for understanding prey selection, diving
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and foraging physiology, and energetics. Various studies have examined assimilation
efficiency, changesin weight as afunction of prey type (Fadely et al. 1994, Rosen and
Trites 1999, Rosen and Trites 2000), metabolic rates, the heat increment of feeding
(Rosen and Trites 1998, 2000), and the metabolic effect of fasting (Rea et al. 2000).
Energetic and nutritional studies on captive animalswill likely form a basis from which
dietary regquirements of wild animals can be determined and understood. The issue of
competition between groundfish fisheries and the Steller sealion may be decided on the
basis of demographic, ecological, or other information, but our understanding of such
competition will ultimately depend on our ability to explain their energetic and
nutritional needs and physiology.

Fatty acid analysis

Fish species vary in fatty acid composition and therefore carry their own “fatty acid
signature.” This signature is retained through ingestion and digestion of prey, and
deposition of resulting fatty acids. Therefore, removal of small tissue (blubber) plugs
from Steller sealions and analysis for fatty acid composition can be used to identify prey
types. This method of prey analysisisrelatively new (e.g., Iverson 1993), but has been
used successfully to identify prey types of harbor sealsin different regions of Prince
William Sound (Iverson et al. 1997). The NMFS laboratory at Auke Bay has devel oped
the capability to conduct such analyses; this approach to prey determination will likely
prove useful for providing alonger-term view of sealion diets.

| sotope analysis

Isotope ratios for various elements differ in prey typesin a manner that allows estimation
of general prey category and trophic level. These analyses can be conducted using small
amounts of tissue (e.g., vibrissae or whiskers) and may provide evidence of long term
changesin general prey type, trophic level, or feeding strategy. For example, Hobson et
al. (1997) examined carbon and nitrogen ratios in the hair and muscle of Steller sealions
and northern fur seals and were able to infer consumption of prey from different trophic
levels for the two species. The results also indicated variation in prey by latitude.

4.8.6.2 Foraging distributions

At present, our understanding of Steller sealion foraging distribution is based on sightings at sea
or observations of foraging behavior (or presumed foraging behavior) in areas such as the
southeastern Bering Sea (Fiscus and Baines 1966, Kajimura and Loughlin 1988), records of
incidental take in fisheries (Perez and Loughlin 1991), and satellite-linked telemetry studies (e.g.
Merrick et a. 1994, Merrick and Loughlin 1997).

Observations

The POP database provides our best overall view of the foraging range or distribution of
Steller sealionsin the BSAI and the western/central GOA (Fig. 4.28). This database and
the locations of sea lions taken incidentally in groundfish fisheries (1973-1988, Perez
and Loughlin 1991), indicate that sea lions disperse widely to forage throughout much of
the BSAI and the GOA, at least as far out as the continental shelf break. Such broad
dispersal may be essential to sea lion populations to take advantage of distant food
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resources and, as a consequence, limit intra-specific competition near rookeries and
haulouts. However, this database should be viewed with some caution. The sightingsin
this database were collected over aperiod of four decades and do not reflect any natural
changes that may have occurred in sealion foraging patterns during that period. NMFS
has prepared another database with just the observations from 1991-2000 which suggests
similar trends (Fig. 4.2b). In the Bering Sea there have been many observations of
Steller sealions aong the shelf-break as far north as 60N latitude throughout the year.
Interestingly, the pattern of foraging (as determined from observations) seems to follow
the continental shelf break (i.e. the 200 misobath) suggesting the type of foraging
locations preferred by some animals. However, many animals may remain within 20 nm
because of the proximity to a nursing pup or because of the narrowness of the continental
shelf (i.e. such asin the Aleutian Islands area).

The foraging range, asindicated by such sightings, would be expected to change over
time due to the severe decline of the speciesin the last two decades. In addition, the
database is biased as areflection of overall foraging dispersion by the location of
sighting effort. That is, asighting at a particular location indicates sealion presence at
that site, but the lack of sightings at a site could mean that the site is not important for
foraging or it could mean that there was insufficient sighting effort in that area. Also, it
is not clear that each sighting represents a different animal, and it is possible that some
sightings were of the same animal. Finally, the sighting database does not include
information on the age and sex of the sighted animal. Nonetheless, the large number of
sightings of Steller sealions outside of critical habitat throughout the year, particularly in
the eastern Bering Sea, suggests that this “outside” areais widely used by animals
seeking forage.

Telemetry studies

Telemetry studies suggest that foraging distributions vary by individual, size or age,
season, site, and reproductive status (Merrick and Loughlin 1997; NMFS unpublished
data). NMFS has deployed 80 satellite-linked recorders since June 1990 from Puget
Sound to the Kuril Islands. Unfortunately reliable data were available from only 53 of
the 80 units. Some failed completely or provided questionable data, othersfell off the
animal prematurely. A summary of the number of deployments, sex and age, location
and history of the deploymentsis summarized in Table 4.3. NMML has analyzed and
published results for many of the early studies (e.g., Merrick and Loughlin 1997). Those
reports have served as the basis for much of our understanding of Steller sealion
foraging ecology.

The range of deployment for the 80 SLTDRs ranges from 1 to 121 days with a mean of
37 days. Many of the early deployments failed because the epoxy got too hot and
chemically burned the attachment fur; it took some experimentation to develop the
correct mixture and brand of attachment epoxy. Recent deployments use a cool er-setting
epoxy and the units are about 1/4 the size of the first units so deployments tend to last
longer. However, Steller sealion fur is quite brittle, when compared to other pinnipeds
(e.g. northern fur seals) and deployments are much briefer. It is not uncommon for an
instrument to stay on afur seal for 3-8 months, where 3 monthson asealionis
considered a success. Experimentation with alternate epoxies and attachment methods
continues.
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The early deployments emphasized adult females with pups during the breeding season
simply because at the time those animals were most accessible and their status and
foraging ecology were of prime interest. Since then, the scientific community has
recognized the need to focus on young animals because they are likely the ones suffering
most from increased mortality rates. Thus, emphasis presently is on animalslessthan 4
years old during fall through early spring for both NMFS and ADFG deployments.

Merrick and Loughlin (1997)

The foraging patterns of adult females, as described by Merrick and Loughlin (1997),
differed during summer months when females were with pups versus winter periods
when considerable individual variation was observed, but may be attributable to the
lactation condition of the females. Trip duration for females (n = 14) in summer was
approximately 18 to 25 hours. For five of those females that could be tracked, trip length
averaged 17 km and they dove approximately 4.7 hours per day. For five females
tracked in winter months, mean trip duration was 204 hours, mean trip length was 133
km, and they dove 5.3 hours per day. The patterns exhibited by females in winter varied
considerably, from which the investigators inferred that two of them may still have been
supporting apup. Those two females continued to make relatively shorter trips (mean of
53 km over 18 hours) and dove 8.1 hours per day, whereas the other three ranged further,
dove 3.5 hours per day, and spent up to 24 days at sea. Five winter young-of-the-year
exhibited foraging patterns intermediate between summer and winter femalesin trip
distance (mean of 30 km), but shorter in duration (mean of 15 hours), and with less effort
devoted to diving (mean of 1.9 hours per day). Estimated home ranges (mean + 1 SE)
were 319 + 61.9 km? for adult females in summer, 47,579 + 26,704 km? for adult females
in winter, and 9,196 + 6799 km? for winter young-of-the-year. The sealions used in
Merrick and Loughlin's (1997) study were from the GOA (Sugarloaf Island, Latax
Rocks, Marmot Island, Long Island, Chirikof 1dland, Atkins Island, and Pinnacle Rock),
and the BSAI region (Ugamak Island and Akun Island). Thisinformation is, therefore,
directly pertinent to the action areas for both the GOA and BSAI fisheries, athoughiitis
perhaps most relevant to the GOA action area.

In general, there is substantial individual variation in distance traveled by Steller sea
lions. For adult females, the information currently available suggests that they remain
within 20 nm during the breeding season, as well as other seasonsiif they are nursing a
pup. Once the breeding season ends (late July/early August) this general pattern may
change. However, we have extremely limited telemetry data from the fall (October to
December) to support any hypothesis for that season. Since most of the animals
instrumented have been either females or pups, the data may not accurately represent the
male portion of the population, which are believed to be much more likely to disperse
over larger areas. This hypothesisis based on the POP database and limited telemetry
data available.

Critical habitat

Based on the foraging distribution of Steller sealions, NMFS designated critical habitat
for the species on August 27, 1993 (58 FR 45269) . NMFS used both observations and
incidental take of Steller sealions to determine the appropriate areato list as critical
habitat under the ESA (Loughlin and Nelson 1986, Perez and Loughlin 1991). The
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critical habitat boundary was not intended to include the entire geographic area used by
foraging Steller sealions. Asrequired by the ESA, critical habitat must include only
those areas necessary for the conservation of the species. When designating critical
habitat in 1993, NMFS acknowledged that “ other aquatic habitats within their range are
essential to Steller sealionsfor foraging.” Three relatively large foraging areas were
also listed as critical habitat in addition to the 20 nm boundaries around listed rookeries
and haulouts (i.e., Seguam Pass, the Bogoslof Foraging Areain the southeastern Bering
Sea, and Shelikof Strait Foraging Area).

Additionally, after the jeopardy Biological Opinion in 1998, for the BSAl and GOA
pollock fisheries, NMFS took steps under the RFRPAS to protect foraging areas not
previously listed as critical habitat (i.e., other non-listed haulouts). Presently, NMFS
requires protection of core habitat areas in order to conserve listed species, but also
allows for protection, generally at lesser degrees, outside of critical habitat. The goal of
the ESA isto promote the recovery of listed species; therefore, such protections as
implemented under the RFRPAS are consistent with the Act. Given the hypothesis that
the population of Steller sealionsrelies less upon areas outside of critical habitat for
foraging, NMFSislikely to continue with less stringent protection measures outside of
critical habitat. This does not mean that these areas outside of critical habitat are
unimportant to Steller sealions.

Overal, the available data suggest two types of foraging patterns: 1) foraging around
rookeries and haulouts that is crucia for adult females with pups, pups, and juveniles,
and 2) foraging that may occur over much larger areas where these and other animals
may range to find the optimal foraging conditions once they are no longer tied to
rookeries and haulouts for reproductive or survival purposes.

4.8.6.3 Foraging depths

In the discussion above in section 4.8.6.2 (Telemetry studies), we described the available data for
location of Steller sealions based on telemetry studies. Additional to the location information,
the instruments also recorded time and depth. Over the years the transmitters have changed in
size, data storage capabilities, and transmission power resulting in differences in the type and
guality of datareceived. However, al provide information on dive depth and duration, the
animal's location and the duration of time spent at sea and on land (e.g., Merrick et a. 1994,
Merrick and Loughlin 1997, Loughlin et al 1998). A full description of the earlier units and
their capabilitiesisin Merrick et a. (1994). The polar-orbiting satellite tracking system (Argos)
isdescribed in detail in Stewart et a. (1989). The SLTDRs record al dives and then summarize
the datainto a histogram plot prior to transmission. Time-depth recorders that require recapture
of the animal and removal of the instrument were not an option because researchers were unable
to revisit the rookery sites for recapture. The instruments were not recovered and were expected
to be shed at or before the fall molt.

The SLTDR stored, summarized, and transmitted dive data as histograms. Software
programming of the SLTDR required that each day be subdivided into four 6-h periods (2100-
0300 hrs, 0300-0900 hrs, 0900-1500 hrs, 1500-2100 hrslocal time). Histograms were separately
summarized for dive depth and duration for each of the four time periods. The SLTDRswere
programmed to record dive information into six separate bins (eight in the more recent versions).
The dive-depth bins were 4-10 m, 10-20 m, 20-50 m, 50-100 m, 100-250 m, and >250 m.

November 30, 2000 Section 4 - Status of Species—Page 89



OCO~NOUITRA,WNE

NMML uses 4 m as the minimum depth for a dive based on Merrick et a. (1994). Dive-duration
binswere 0-60 sec, 60-120 sec, 120-240 sec, 240-480 sec, 480-960 sec, and >960 sec. Locations
were estimated based on the Service-Argos classification scheme where class 3 is accurate to 150
m, class 2t0 350 m, class 1 to 1 km, and class 0, A, and B have no accuracy assigned. All
location data are used to estimate location but estimated trip distance uses all but class 0, A, and
B. Trip distance was estimated for individual trips as the straight-line distance from the capture
site to the farthest location offshore.

The information is collected and stored in the unit until the animal surfaces for a preset amount
of time; asalt water switch on the unit turnsit off and off when submerged or on the surface.
Depending on the position of the Argos satellite at the time the animal surfaces, all or portions of
the stored information is transmitted to the satellite; the information is then sent to land-based
stations where it is collated and available to the user. The transmitted information contains dive
data as described above; locations at sea are determined from the Doppler shift of the frequencies
of aseries of signalsreceived by the satellite. If the satelliteis directly overhead and the animal
surfaces for a few seconds, then two or more quality hits are obtained and good location data are
available along with the transmitted dive data. However, Steller sealions often surface for only
short periods, or when surfacing the satellite is not overhead, resulting in no transmission or poor
guality location information and partial transmission of dive data. Dive datathat are not
transmitted while at sea are stored until the animal ison land or is dumped in favor of more
recently collected data.

The sealionsin the Merrick and Loughlin (1997) study tended to make relatively shallow dives,
with few dives recorded at greater than 250 m (Fig. 4.3). Maximum depth recorded for each of
the five summer adult females was in the range from 100 to 250 m, and maximum depth for the
five winter adult females was greater than 250 m. The maximum depth measured for winter
young-of-the-year was 72 m. These results suggest that sealions are generally shallow divers,
but are capable of deeper dives (i.e., greater than 250 m).

The instruments used to record diving depths do not determine the purpose of a dive, and many
of the recorded dives (Fig. 4.3) may not be indicative of foraging effort. Dives between 4 and 10
m depth may be for foraging, or they may be related to other behaviors such as social interactions
or transiting between locations. For example, animals transiting to and from foraging locations
during rough sea surface conditions may transit in a series of long, shallow dives to avoid such
conditions. The relatively large number of dives recorded between 4 and 10 m may therefore
bias the assessment of “foraging” depths for these sealions.

The results from this study also may not be indicative of diving depths and patterns for other sea
lions at other times of year or in other locations. The winter young-of-the-year were
instrumented in the period from November to March, when they were about five to nine months
old and may have still been nursing. At this age, they are just beginning to develop foraging
skills. The diving depths and patterns exhibited by these young-of-the-year are not indicators of
the foraging patterns of older juveniles (one- to three-year-olds). For example, Swain and
Cakins (1997) report dives of a 2-year-old male sealion to 252 m, and regular dives of this
animal and ayearling female to 150 m to 250 m (Fig. 4.4). Clearly, if young-of-the-year are
limited to relatively shallow depths, and older animals are capable of diving to much greater
depths, then those younger animals are just beginning to develop the diving and foraging skills
necessary to survive. The rate at which they develop those skills and begin to dive to greater
depths or take prey at greater depths is unknown, but probably occurs rapidly after weaning to

November 30, 2000 Section 4 - Status of Species—Page 90



OCO~NOUITRWNE

take advantage of otherwise unavailable prey resources. ADFG is currently studying the
ontogeny of dive behavior in young Steller sealions.

4.8.6.4 Prey species

Historicaly, pinniped diet studies were based on the remains of prey in stomach contents.
Stomach contents have been collected from Steller sea lions (Eumetopias jubatus) killed or found
dead on rookeries, haulout sites and at sea from the North Pacific Coast, the Gulf of Alaska and
the Aleutian Islands since 1902. Early studies contained primarily narrative summaries of prey
occurrence but reported little quantitative information on prey occurrence (Table 4.2). Asearly
asthe late 1950's, some studies used the percent frequency of occurrence as a comparative
measure of the incidence of prey speciesin the stomachs of Steller sealions. To summarize
historical information on the prey of Steller sealions, based on stomach contents, data on the
occurrence of prey taxa from ten studies conducted between 1956 and 1986 were pooled.
Comparisons of prey species consumed were made between the eastern and western range of sea
lions and between the 1950-90's (Table 4.2).

Stomach analyses

Percent frequency of occurrence was calculated from a pooled sample of 781 stomachs
containing prey remains (Figure 4.5, Table 4.4). Gadids increased both in the eastern and
western stocks from the 1950's through 1970s and the 1980s. Pollock accounted for much of the
increase in Gadids in both the eastern and western regions. Pacific cod and flatfish also
increased in both regions while cephal opods showed a slight decrease in both regions between
the two time periods. Other demersal fish may have decreased in the 1980s, however, this could
be due to a small sample size (n = 14) in the eastern region. In the western region, capelin (6.3%
to 0%) and sandlance (4.8% to 2.8%) decreased from the early period to the 1980s, although
small forage fish as awhole increased during this time period primarily due to an increasein
Pacific herring (4.1% to 7.9%).

Scat analyses

Currently, the primary method of identifying prey species consumed by pinnipedsis through
analysis of bony remainsin scat (fecal) collections. Theinterpretation of predator diet through
the use of scat was first developed for terrestrial studies and has been adapted for use in marine
mammal trophic studies over the past two decades. All methods of diet evaluation in marine
mammals have their own set of biases. For instance, stomach contents from an individua animal
may represent an accumulation of a number of meals over an extended period of time since
certain prey parts such as squid beaks or large fish bones get trapped in stomach folds where they
digest very slowly, or accumulate until regurgitated. The scat remains from that same animal
however, typically represent meals eaten 12 - 72 hours prior and tend to underepresent the size
of prey consumed since small items pass through the digestive tract much more readily than large
items. A recent analysis of prey remains from stomachs and colons of northern fur seals
(Sinclair, unpubl. analyses) illustrates the potential biasin basing diet studies on either stomachs
or scatsalone. Scat is avaluable tool for quantifying trends in predator diets, but islimited in
terms of discrete evaluation of absolute volumes or biomass of prey eaten. Nonetheless, scat isa
reliable tool for monitoring seasonal and temporal trends in predator diets and eliminates the
need to euthenize the animal.
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Therelative “importance” of an individual prey speciesin the diet of Steller sealionsisbased on
the number of scats that contain that prey species and is referred to as “ percent frequency of
occurrence” (%FO), or “percent occurrence”. The FO is calculated by dividing the number of
scats in which a prey item occurred by the total number of scats that contained identifiable prey.

The scat data were analyzed site by site across the Gulf of Alaskaand Aleutian Islands. Then for
comparative purposes, rookery and haulout sites were grouped into regions based on population
trends (York et a. 1996): (i) western Gulf of Alaska (WGOA); (ii) eastern Gulf of Alaska
(EGOA); (iii) eastern Aleutian Islands (EAI); (iv) western Aleutian Islands (WAI). The data
were also compared seasonally: December - April collections (winter); May - September
collections (summer). FO was then calculated for each species within each region-season

grouping.
Prey species and relative importance to Steller sea lions

A total of 3,852 scats collected between 1990 and 1998 contained identifiable prey remains. Of
those scats, 2,168 were collected between May and September (summer) and 1,684 were
collected between December and April (winter). Winter scat collections occurred only after
1993.

Y ear-round, al regions combined, walleye pollock and Atka mackerel are the two dominant prey
followed by Pacific salmon (Salmonidae) and Pecific cod (Fig. 4.6). The occurrence of walleye
pollock is highest in the Gulf of Alaska and eastern Aleutian Islands, becoming less important
moving west along the Aleutian Islands chain where it is replaced by Atka mackerel.

When FO is examined seasonally by region, several trends appear (Table 4.5). Pacific cod
consumption is highest during winter months within the Gulf of Alaska area (FO = 29%, CGOA,;
FO = 37%, WGOA). Pacific cod also occurs during summer months, but at lower frequencies
overal. Incontrast, the FO values for salmon range between 34 - 46% in the eastern regions
(CGOA WGOA and EAI) during summer months, decreasing to 10 - 18% FO during the winter.
The occurrences of Pacific sand lance (Ammodytes hexapterus) and Pacific herring (Clupea
pallasi) are also highest in the eastern regions however, frequencies of occurrence values are
comparable between winter and summer. Arrowtooth flounder (Atheresthes stomias) is most
prevalent in scats in the CGOA region (winter FO = 20.4; summer FO = 35.1) and cephal opods
(squid and octopus) are most prevalent in the CAl region (winter FO = 13.1; summer FO = 21.8).

Inter-island comparisons of diet on a seasonal basis demonstrates that some “minor” prey species
have consistently high FO values on particular islands, yet when FO values are averaged across a
region these same species may not rank among the top prey (Fig. 4.7). Examples of fish species
occurring among the top three prey items only on select islands during winter include: snailfish
(Liparididae) on Atkins and Sequam islands; rock greenling (Hexagrammos lagocephalus) on
Ulak Island; kelp greenling (Hexagrammos decagrammus) on Adugak Island; sandfish
(Trichodon trichodon) on Ugamak Island; and rock sole (Lepidopsetta bilineata) on Clubbing
Rocks. Species occurring among the top three prey only on specific islands during the summer
include: sandlance (Ammodytes hexapterus) on Atkins and nearby Pinnacle Rocks; and northern
smoothtongue (Leur oglossus schmidti) on Bogoslof Island (data are, however, limited to summer
only on Bogoslof). Relative values among the primary prey species aso demonstrates wide
variation in relative importance between islands. Pacific cod, for instance is a significant prey
item during the winter in the Gulf of Alaska, however percent FO valuesrange aslow as 0 and
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as high as 62 between sites there (Fig. 4.7).

The current diet of Steller sealions based on year-round scat collections from the Gulf of Alaska
and Aleutian Island rookeries consists primarily of groundfish species walleye pollock, Atka
mackerel, and Pacific cod. Other groupsthat are important overall include the flatfishes
(Pleuronectidae) and sculpins (Cottidae), pelagic salmonidae, and cephalopods. Other species
such as sand lance and herring are present in the overall diet, but currently occur at relatively low
frequencies overall. When seasonal and spatial patterns are taken into account, the importance of
still other prey species, as measured by their frequencies of occurrence, becomes apparent.
Seemingly minor prey species may play avery important role in the foraging success of regional
populations of Steller sea lions and their young.

The results of this analysis differ significantly from those conducted prior to the mid-1970s.
Studies conducted in the Gulf of Alaska between 1958 and 1968 did not identify pollock as a
significant component of Steller sealion diet (Mathisen et al., 1962; Thorsteinson and Lensink,
1962; Fiscus and Baines, 1966). The most common prey items in these earlier studies included:
cephalopods, greenlings (Hexagrammidae), rockfishes, smelts, capelin, and sand lance. Capelin,
which were important in Steller sealion diet through the 1970's (Fiscus and Baines, 1966;
Pitcher, 1981) do not have an occurrence greater than 5% in this study. Salmon was present in
early studies but, not at the frequencies found across the range during the summer in this study.
The occurrence of flatfish, especially arrowtooth flounder, in the CGOA region is substantially
higher in this study than any previous studies have shown. Cephal opods were among the top
prey items found in Steller stomachs in many early studies (Mathisen et al., 1962; Thorsteinson
and Lensink, 1962; Pitcher, 1981; Merrick and Calkins, 1996) sometimes ranking as the most
frequently occurring prey item (Fiscus and Baines, 1966). Cephalopod occurrence was primarily
limited to the CAl and WA\ regions and highest during the summer months, but never reached
the high frequencies of the 1960s.

The high occurrence of pollock in the diet in this study is comparable to diet studies conducted
between 1975 and 1993 (Pitcher, 1981; Merrick & Calkins, 1996; Merrick et a., 1997). This
study also highlights the importance of Pacific cod in Steller sealion diet during the winter
months. Prior to thiswork, relatively few papers have focused on winter diet, so it is difficult to
assess Whether thisisarecent trend. Pacific cod was shown to be atop prey item (FO =12%) in
stomachs collected in the Gulf of Alaska 1973 - 1975 (Pitcher, 1981).

Prey size

Prey size was initialy estimated based on subjective comparisons with museum reference
collections. In order to quantify prey body size, specia studies were conducted for each of the
three primary prey species; Pacific cod (Gadus macrocephalus), Atka mackerel (Pleurogrammus
monopterygius) and walleye pollock (Theragra chalcogramma). NMFS has previously
developed a summary of studies used to develop regression analyses to quantify the body size of
Pacific cod, Atka mackerel, and walleye pollock. Regression formulae were then devel oped
based on a size-stratified series of selected bones. Ultimately, up to five measurable bone types
providing a high degree of correlation with total fish length (r* ranging 0.966 - 0.990) were
selected for each species. The 10 year database was then re-analyzed with application of these
new techniques. The results of these studies indicate that there is an overlap between the size of
prey consumed by Steller sealions and the size of the fish taken by the commercial fisheries
although the extent of overlap could not be quantified in a manner that resulted in a precise
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statement of overlap other than it does occur.
4.8.6.5 Prey availability and foraging success

The foraging success of a sealion clearly depends on the availability of prey. For agiven sea
lion, the availability of prey is determined by, among other things, the types of prey within the
foraging distribution of the sealion, their standing biomasses, their characteristics, and their
spatial and temporal distributions. The diversity of prey selected by sealions may also be a
determinant of their foraging success.

Prey speciesor types
A description of the prey species for Steller sealionsis described above in section 4.8.6.4.
Prey biomasses

Total prey biomassis determined by the sum of the biomasses of each different prey typein the
foraging distribution of asealion. For any particular prey type, available biomass changes as a
function of reproduction and recruitment, and physical growth of individual prey. Biomass
decreases as a function of natural and fisheries mortality, and as afunction of life history events
such as spawning. At present, our best estimates of prey biomasses are derived from surveys of
groundfish stocks. These surveys generally provide “global” as opposed to “local” estimates of
biomass at a given point in time (summer) for large areas such as the eastern Bering Sea shelf or
the GOA. Although some efforts are now being made to derive prey biomass estimates at
seasonal scalesinside and outside of critical habitat (NMFS 2000, in Appendix 3).

Prey characteristics

Examples of important prey characteristics include tissue or body composition, individua size
(mass), depth in the water column, degree of association with the bottom, and reproductive
physiology and behavior. Body composition determines the relative nutritional and energetic
value of aparticular prey type, and individual prey size will determine the absolute gainin
nutrients and energy from predation on that prey (and whether such predation is feasible). Depth
in the water column determines whether the prey is accessible to sealions. Degree of association
with the bottom may determine the vulnerability of prey to sealions, and the type of foraging
strategy (or behavior) necessary for capturing such demersal prey. Reproductive physiology may
determine prey condition and nutritional value (e.g., pollock ripe with roe must be more valuable
to sealions than pollock spent after the reproductive season). Taken together, these (and other)
characteristics determine the complicated and poorly understood predator-prey dynamics of
Steller sealions and their fish prey which, in turn, determine the foraging success of sealions.

Spatial and temporal distributions

The spatial and temporal distributions of prey types also must be a critical determinant of their
availability to sealions. Many sealion prey (Atka mackerel, cod, herring, pollock, and salmon)
occur in patchily distributed aggregations, particularly for reproduction. Important patch
characteristics may include their size, location, persistence, composition (e.g., prey sizes),
density (number of patches per area), and seasonality. Sealions may alter their foraging strategy
as different prey species aggregate for reproduction or other purposes, filling the interim periods
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with the best available prey. That is, they may exhibit pulsesin foraging that allow them to take
advantage of the seasonal changesin availability of schools of Atka mackerel, cod, herring,
pollock, salmon, and other prey. These seasonal pulses may be essential for regaining good
condition or preparation for periods when desirable prey are less avail able and less desirable prey
must constitute the staple of their diet. Unfortunately, the information available to characterize
such prey patches and evaluate their potential importance to sealionsislimited. For many
species (e.g., pollock, cod), the available information is limited to trawl and hydroacoustic
surveys that generally provide a single broad-scale snapshot of prey distribution on an annual or
less frequent basis.

Prey diversity

The quality of the sealion diet may be determined not only by the individual components
(species) of the diet, but also by the mix or diversity of prey inthe diet. Merrick et al. (1997)
found a correlation between a measure of diet diversity in different geographic regions of the
western population and population trends in those regions. Their conclusions were that reliance
on asingle prey type may not be conducive to population growth; a diversity of prey may be
necessary for recovery of the western population. Trites (unpubl. data) evaluated the diet and
population growth datafor Steller sealionsin southeast Alaska and found results consistent with
those of Merrick et al. (1997). However, diet diversity isafunction not only of prey selection,
but of the diversity of prey available. To the extent that pollock or Atka mackerel currently
dominate the prey field, sealions survive on those prey. In addition, the analysis reported by
Merrick et a. (1997) and Trites did not account for the confounding factor that species diversity
of marine fish may decline from the eastern Gulf of Alaskato the western Aleutians. Thisisan
important caveat that remains to be fully analyzed.

4.8.6.6 Foraging - integration and synthesis

While much remains to be learned about Steller sealions, the available information is sufficient
to begin a description of their foraging patterns. The emerging picture appears to be that:

. Steller sealions are land-based predators but their attachment to land and
foraging patterng/distribution may vary considerably as afunction of age, sex,
site, season, reproductive status, prey availability, and environmental conditions;

. foraging sites relatively close to rookeries may be particularly important during
the reproductive season when lactating females are limited by the nutritional
regquirements of their pups;

. Steller sealions appear to be relatively shallow divers but are capable of (and
apparently do) exploit deeper waters (e.g., to beyond the shelf break);

. at present, pollock and Atka mackerel appear to be their most common or
dominant prey, but Steller sealions consume a variety of demersal, semi-
demersal, and pelagic prey;

. the availability of prey to anindividual sealion is determined by a range of
factors, including prey types within the foraging distribution of the sealion, total
prey biomass, characteristics of the different prey types, and their spatial and
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temporal distributions;

. diet diversity may also be an important determinant of foraging success and
growth of Steller sealion populations; and

. the broad distribution of sealions sighted in the POP database indicates that sea
lions forage at sites distant from rookeries and haulouts; the availability of prey
at these sites may be crucial in that they alow sealionsto take advantage of
distant food sources, thereby mitigating the potential for intraspecific
competition for prey in the vicinity of rookeries and haulouts.

The question of whether competition exists between the Steller sealion and BSAI or GOA
groundfish fisheriesis a question of sealion foraging success. For aforaging sealion, the net
gain in energy and nutrientsis determined, in part, by the availability of prey or prey patches it
encounters within its foraging distribution. Competition occurs if the fisheries reduce the
availability of prey to the extent that sea lion condition, growth, reproduction, or survival are
diminished, and population recovery isimpeded. The question of whether competition occurs
will be addressed in the Effects of the Action, Section 6.

4.8.7 Physiology

Studies of Steller sealion physiology were initiated in the early 1990s in an effort to determine causes for
the observed declines and to provide indices of sealion health. These studies were designed to compare
populations in decline areas to stable areas as well asto initiate captive studies to form a baseline of
physiological functions. An additional suite of captive studies have sought to explore the nutritional
limitation hypothesis by examining nutritional physiology. A summary of these studies follow, part of
which is excerpted from a Steller Sea Lion Recovery Team sponsored workshop on physiology held in
Seattle, Washington, on February 8-10, 1999.

4.8.7.1 Captive studies

The Steller sealion captive research program at the University of British Columbia uses a
bicenergetic paradigm to empirically test hypotheses related to the population decline. Various
studies have examined the effect of prey type and intake rate on assimilative and digestive
efficiencies, body mass, metabolic rates, and the heat increment of feeding (Rosen and Trites
1997, 1999, 2000a, 2000b), and other studies examined the metabolic effect of fasting (Reaet al.
2000). Growth data, including body mass, multiple girth measurements, body length, and
blubber depth have been collected to document growth patterns, compose energy budgets, and to
evaluate the accuracy of using condition indices with wild sealions.

M easurements of resting metabolism suggests a rapid decrease in mass-corrected metabolism
within the pup's first year, followed by a much more gradual decrease. This latter period is
characterized by increasing seasonal variation associated with changes in food intake and
activity, and critical life history phases (breeding and molting periods). Controlled fasting
experiments were conducted on captive Steller sealion pups and juveniles to determine if sea
lions exhibit biochemical adaptation to fasting, and to determine if blood chemistry profiles can
be reliably used to judge nutritional condition of free-ranging Steller sealions. These studies
suggest an age-related difference in how body reserves are utilized during fasting or how the
resulting products are circulated and used (Rea et al . 1998b; 2000). Four Steller sealion pups
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were fasted for 2.5 days to determine how pups mobilize energy reserves during short periods of
fasting similar to those experienced in the wild. Six-week-old Steller sealion pups showed
evidence of rapid metabolic adaptation to fasting but were not able to sustain a protein-sparing
metabolism for a prolonged period at this age. These data suggest that pups were reverting to
protein metabolism after only 2.5 days of fasting, which infers a decreasein lipid catabolism
possibly due to depletion of available lipid resources.

To calculate the net energy available from different meal types and sizes, the heat increment of
feeding (HIF) and digestive (and assimilation) efficiency have been measured (see also Fadely et
al. 1994 for similar studies on Californiasealions). Digestive efficiencies were found to be
positively related to prey energy content (Rosen and Trites 2000a), but unrelated to meal size or
feeding frequency (Rosen et al. 2000). For similarly sized meals, the energy lost through HIF (as
apercent of gross energy intake) was 11.9% for herring, 15.7% for pollock, and 19.4% for squid
(Rosen and Trites 1997, 1999), and increased with meal size (Rosen and Trites 1997). The
results indicate that the net energy differencein prey itemsis greater than that calculated solely
from gross energy density measurements (Rosen and Trites 2000b).

Short-term diet switches (2-3 weeks) from herring to alower energy density prey (salmon, squid,
pollock) have also been carried out (Rosen and Trites, 2000b). Despite being fed ad libitum, the
sealions failed to significantly increase ingested food mass when eating the lower energy diet,
resulting in significantly lower gross energy intakes and increased body massloss (-1.1 kg/d
squid diet, - 0.6 kg/d pollock diet). Concurrent with the loss in body mass was progressive
metabolic depression indicating that the animal was entering a physiological state of increased
energy conservation. These metabolic adjustments were also seen in experimentally fasted sea
lions (Reaet al. 2000). A similar diet study at the Alaska Sea Life Center is currently attempting
to extend this short-term diet study by examining the effects of varying diet on sealion health
over an annual time frame and by using a diet regime more closely linked to the sealion diet in
the Gulf of Alaska.

4.8.7.2 Freeranging studies

Body condition, blood chemistry and hematology have been examined in over 200 free-ranging
Steller sealion pups to test the hypothesis that pups |ess than one month of age were nutritionally
or physiologically compromised such that they may be unable to survive the nursing period. The
results of these studies suggest that blood chemistry and body morphology show no indication
that sealions less than one month of age from areas of population decline were nutritionally
compromised (Rea et al.1998).

Biochemical and physiological profiles also have been used to assess nutritional status and body
condition (M.A. Castellini, Institute of Marine Science, University of Alaska Fairbanks,
unpublished data). The study attempted to apply models of mammalian fasting and starvation to
compare Steller sealions from declining and stable populations using morphometrics and blood
chemistry. By these measures, animals from the declining population were expected to be both
distinct and compromised. Measurements of body girth and length were taken, and body mass
was projected using the volumetric methods. Hematocrit, percentage body water, and a variety
of blood chemistry parameters were measured from animals sampled during the breeding season.
For comparison, blood chemistry profiles were also obtained from three captive juvenile sea
lions. Results did not match expectations. Animals from the western population were generally
rounder, longer, and heavier. Body water percentages were significantly lower for the western
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group, implying the presence of more body fat. Hematocrit values were not significantly
different. Similarly, blood chemistry values did not provide evidence of nutritional stress,
especially when compared with captive animals, for sea lions during the breeding season.
However, Zenteno-Savin et al. (1997) did find elevated plasma concentrations of haptoglobin (an
acute phase protein that increases in concentration in response to chronic stress) in sealions
sampled from the Aleutian Islands, Gulf of Alaska and Prince William Sound relative to those
sampled from Southeast Alaska or captivity.

Studies to assess maternal investment and energy metabolism of |actating females and pups have
been conducted by researchers at Texas A&M University. These studies attempted to compare
milk and energy intake rates for pupsin areas of decline with those in a stable population.
Between 1991 and 1997, blood samples were obtained from 40 newborn pups at five rookeries.
The results of this study showed no significant differencesin milk or energy intake among
declining or stable populations. She concluded that in early lactation when the pup's massis
small relative to maternal mass, alactating female's ability to adequately provision her young
may not be influenced by prey availability unless she experiences severe malnutrition. However,
the capacity of lactating females to "buffer" their young by mobilizing body reservesinto milk is
limited and as the energetic demands of the pup increase, females will need to increase food
intake. During mid to late lactation, when the milk consumption by the pup is at a peak, females
may be unable to adequately provision their offspring if they do not have access to sufficient
prey. Interestingly, the milk content of lactating females from declining and stable Steller sea
lion populations was also examined and found no significant differences among locationsin any
milk component except protein, which may be explained by the small sample sizes.

Another important component of Steller sealion physiology istheir ability to regulate body
temperatures in both aguatic and terrestrial environments (thermoregulation) which has been
studied by T. Williams at the University of California, Santa Cruz. Steller sealions are highly
specialized mammals that spend much of their lives at sea. To counterbalance the high thermal
conductivity of water, Steller sealions, like many marine mammals, have developed a thick
insulating blubber layer that encases the body. Maintenance of thisinsulating layer depends on
an appropriate diet for the deposition of lipids that comprise the blubber. Williams' study
compared thermal profiles and quality of insulation for Steller sealions from declining (Chirikof
Island, Aleutian Islands, Marmot Island) and stable (Lowrie Island) populationsin Alaska.
Preliminary results suggest that blubber thicknessin adult femalesis comparatively lower for
animalsin the declining areas. Pups showed similar trends for blubber thickness; however,
differencesin heat flow and insulation quality between the areas of decline and stability were not
as distinct as observed for the adults. These results indicate subtle differencesin insulation
between Steller populations. Interestingly, these differences were not apparent with courser
morphol ogical measurements such as length-girth relationships and body mass.

4.8.7.3 Direction for physiological studies

The review panel convened by the Steller Sea Lion Recovery Team provided recommendations
for future physiological efforts on Steller sealions. These recommendations included
development of aresearch framework under which the recovery of Steller sealions can be
considered in a broader ecological context, including the development of a multidisciplinary
bioenergetics model. The panel also suggested that the NMFS Steller sealion research
coordinator implement both a Strategic Plan for research and an external peer review process for
that plan to provide better coordination and accountability for Steller sealion research. The
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panel felt that it was now time to move into a phase of more manipulative experimental designs
involving free-ranging Steller sealions. In this context, it was felt important to reconcile what
researchers can do now with what they should be doing in the future to promote Steller sealion
recovery. Although initial studies have been completed, the panel recommended investigations
into the responses of Steller sealionsto starvation and limited diets using physiological studies
on captive animals. The panel aso felt that improved imaging technology may enhance age
structure analysis of populations, and lastly, the panel highly recommended the devel opment of a
reliable, inexpensive index of body condition. Body composition (protein + fat) is the best
measure of body condition, but it is also the most expensive to measure. Pitcher et a. (unpubl)
evaluated various morphometric measures as indices of fatness for Steller sealions, and found
that, though such indices could account for up to 75% of the variation in sealion fatness and
were useful for population-level comparisons, such indices were not adequate to evaluate the
condition of anindividual. A quick and reliable way to assess condition is required. Both
NMFS, ADFG, and other parties are presently addressing this and the other recommendations
provided by the review panel.

Direct detection of stressed or nutritionally limited individual sealionsin the wild is difficult.
Though thousands of mortalities occur annually, very few carcasses are found to necropsy,
precluding a direct determination of cause of death. Also, animals breeding at rookeries (and
thus available for sampling) are perhaps less likely to be in poor health since they arein
sufficient condition to attempt territorial defense (males) or carry a pup to term (females). This
does not mean, however, that differencesin condition between entire populations or areas can
not be detected using health and body condition methods, as such differences have been detected
between areas and over time (Calkins et al. 1998).

According to the Y ork (1994) model, only a 10-20% changein juvenile survival isrequired to
account for the decline. Since there may then only be a small increase in post-weaned juvenile
mortality, the statistical power to differentiate these potentially compromised individuals from
the ‘normal’ population isuncertain. Because only arelatively few individuals may be
compromised, the likelihood of sampling one from the general population islow. The likelihood
of detecting a compromised animal if one were to be sampled must also be considered. Blood
chemistry profiling and body condition measurements can detect severely or clinically
compromised animals, and can also be useful for broad spatial or temporal comparisons. Though
subclinical differencesin health or condition can be detected, the relationship between these
indices and fecundity or survival has not been quantified. Pitcher et al. (unpubl) found that body
condition was positively related to the probability that a female would be pregnant during late
gestation.

4.88 Natural predators

The Recovery Plan for the Steller Sea Lion (NMFS 1992) states: “ Steller sea lions are probably eaten by
killer whales and sharks, but the possible impact of these predatorsis unknown. The occurrence of shark
predation on other North Pacific pinnipeds has been documented, but not well quantified (Ainley et al.,
1981).” A major increase in sharksin the GOA has been documented in recent years. Killer whales are
likely predators in the waters of British Columbia and Alaska (Frost et al. 1992; Barrett-Lennard et al.,
unpubl. rep.). Regarding predation by killer whales on Steller sealions, Frost et a. (1992) reported that
an unusual number of killer whales appeared inshore in waters of the southeastern Bering Seain the
summers of 1989 and 1990. Multiple sightings of killer whales were reported from Bristol Bay and the
Kuskokwim Bay, where killer whales had been seen only rarely in previous years. Of the 27 reported
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sightingsin 1989 and 1990, one sighting of 4 whales near Round Island involved chasing of a Steller sea
lion. A more detailed discussion on the impacts of killer whale predation on Steller sealionsis presented
in the Baseline (see section 5.2).

4.89 Natural competitors

Competition may take several forms. For exploitative competition to occur, the potential competitors
must use the same resource, the availability of that resource must be limited relative to the needs of at
least one of the potential competitors, and use of the available resource by one competitor must impede
availability to the other, to its detriment (Krebs 1985). Interference competition can occur even when
resources are not limited if the use of the resource by one potential competitor harms another. With
respect to other (nonhuman) species, Steller sealions are most likely to compete for food, although they
may also compete for habitat (e.g., potential competition with northern fur seals for rookery or haulout

space).

Steller sealions forage on avariety of marine prey that are also consumed by other marine mammals
(e.g., northern fur seals, harbor seals, humpback whales), marine birds (e.g., murres and kittiwakes), and
marine fishes (e.g., pollock, cod, arrowtooth flounder). To some extent, these potential competitors may
partition the prey resource so that little direct competition occurs. For example, harbor seals and
northern fur seals may consume smaller pollock than Steller sealions (Fritz et al. 1995). Competition
may still occur if the consumption of smaller pollock limits the eventual biomass of larger pollock for sea
lions, but the connection would be difficult to demonstrate. Such competition may occur only seasonally
if, for example, fur seals migrate out of the area of competition in the winter and spring months.
Similarly, competition may occur only locally if prey availability or prey selection varies geographically
for either potential competitor. Finally, competition between sealions and other predators may be
restricted to certain age classes, as diet may change with age or size.

4.8.10 Disease

Parasites known to infect sea lions include cestodes of the genera Diplogonopor us, Diphyllobothrium,
Anophryocephalus, Adenocephalus, and Pyramicocephal us; trematodes of the genera Pricetrema,
Zalophotrema, and Phocitrema; acanthocephal ans of the genera Bulbosoma and Corynosoma; and
nematodes of the genera Anisakis, Contracaecum, Parafilaroides, Uncinaria, and Phocanema (Hill 1968,
Dailey and Brownell 1972, Daily 1975, Fay et al. 1978, Geraci 1979, Dieterich 1981, Hoover 1988). In
addition, Thorsteinson and Lensink (1962) reported two types of parasites: Body louse (Antar ctophthirus
michrochir) severely infesting pups and nose mites (Orthohalarachne diminuta) invariably found on
adults. And Scheffer (1946) reported ascarid worms (Porocaecum decipiens) nearly always found in
adult stomachs.

Sea lion exposure to disease has been documented by evidence of leptospirosis (Fay et a. 1978),
chlamydiosis (Goodwin and Calkins 1985), and San Miguel sealion virus (Goodwin and Calkins 1985,
Barlough et al. 1987). Barlough et a. (1987) also present evidence of eight types of calici virus
(including seven types of San Miguel sealion virus and Tillamook [bovine] virus). And recent tests,
indicate exposure to brucellosis (pers. comm., K. Pitcher, ADFG). Disease may have contributed to the
high fetal mortality rate observed in animals collected in 1975-1978 and 19851986 (Pitcher et a. in
review) but, again, that hypothesisis not substantiated by available data.

While a range of different parasites, diseases, and maladies have been documented for Steller sealions,
the available evidence is not sufficient to demonstrate that these have played or are playing any
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significant part in the decline of the western population.
4.8.11 Population distribution

The breeding range of the Steller sealion coversvirtually al of the North Pacific Rim from about 34° N
to 60°N lat. Within thisrange, sealions are found in hundreds of rookeries and haulouts. These rookery
and haulout sites can be grouped in rookery/haulout clusters on the basis of politics, geography,
demographic patterns, genetics, foraging patterns, or other reasons related to scientific study or
management. Political divisions are drawn to separate animals that are found off Japan or the Republic
of Korea, in Russian territories, in Alaska, British Columbia, or along the western coast of Washington,
Oregon, and California. These divisions are largely for the purpose of management or jurisdiction, but
may be related to sealion population dynamics because of differing management strategies or objectives.

Geographic distinctions are frequently made on the basis of variable habitat or ecosystem characteristics
in differing parts of the range. For example, rookeries and haulouts in the Aleutian Islands are often
separated from those in the GOA, and these two areas are again separated from southeastern Alaska and
British Columbia. These distinctions may have demographic significance because of the important
variability in ecosystem features such as prey resources.

Sea lion rookeries and haulouts are also grouped on the basis of observed demographic trends

(York et al. 1996). Many, if not most, descriptions of the decline of Steller sea lions begin with the
statement that the decline was first witnessed in the eastern Aleutian Islandsin the mid 1970s and then
spread westward to the central Aleutian Island and eastward to the western GOA in the late 1970s and
early 1980s. Similarly, counts are frequently presented for the area from Kenai to Kiska Island, whichis
considered to enclose the center of abundance for the species. Genetic studies (Bickham et al. 1996,
Loughlin 1997) provided the basis for distinguishing western and eastern management stocks of the sea
lion, and additional work may allow further differentiation of stocks. The relation between diet diversity
and population trend was studied using rookery groups identified by geographic location and rates of
change. The rookery groups were those identified by York et al. (1996). These examples indicate that,
depending on the purpose at hand, the total sealion population may be split meaningfully into
subpopulations in any number of ways.

However, if the purpose is to study or understand the natural (i.e., without human influence) population
structure of the Steller sealion, then the biogeography of the species must be defined more narrowly.
Genetic studies may provide the best description of the result of biogeographic patterns, asthey are likely
the least influenced by human interaction. Demographic trends and foraging patterns may be influenced
by human activities and, clearly, the artificial boundaries determined for political purposes should not
have an influence on the natural biogeography of sealions.

Natural factors that determine their biogeography include climate and oceanography, avoidance of
predators, distribution and availability of prey, the reproductive strategy of the species, and movement
patterns between sites. The marine habitat of the Steller sealion tends to reduce variation in important
environmental or climatic features, allowing the sealion to disperse widely around the rim of the North
Pacific Ocean. The decline of Steller sealions off California may indicate a contraction in their range,
depending on the explanation for that decline. Avoidance of terrestrial predators must clearly be an
important factor, as rookeries and haulouts are virtually al located at sites inaccessible to such predators.
Distribution and availability of prey are likely critical determinants of sealion biogeography, and
probably determine the extent of their dispersion during the non—reproductive season. The reproductive
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strategy of the species, on the other hand, requires aggregation at rookery sites, and therefore likely
places important limits on the species movement patterns and dispersion. Finally, movement patterns
between sites determine, in part, the extent to which such groups of sealions at different rookeries and
haulout sites are demographically independent. Steller sealions are generally not described as migrators.
Adult males, for example, are described as dispersing widely during the non-reproductive seasons, and
juveniles are described as dispersing widely after weaning and not returning to the reproductive site until
they are approaching reproductive age (Calkins and Pitcher 1982).

4.8.12 Population Statusand Trends

Assessments of the status and trends of Steller sealion populations are based largely on (a) counts of
nonpups (juveniles and adults) on rookeries and haulouts, and (b) counts of pups on rookeriesin late
June and early July. Both kinds of counts are indices of abundance, as they do not necessarily include
every site where animals haul out, and they do not include animalsthat are in the water at the time of the
counts. Population size can be estimated by standardizing the indices (e.g., with respect to date, sites
counted, and counting method), by making certain assumptions regarding the ratio of animals present
versus absent from a given site at the time of the count, and by correcting for the portion of sites counted.
Population estimates from the 1950s and 1960s (e.g., Kenyon and Rice 1961; see also Tritesand Larkin
1992, 1996) are used with caution because counting methods and dates were not standardized, and the
results contain inconsistencies that indicate the possibility of considerable measurement error at some
sitesin some years. Effortsto standardize methods began in the 1970s (Braham et al. 1980); as a result,
counts conducted since the late 1970s are the most reliable index of population status and trends.

For the western U.S. population (i.e., west of 144°W long.), index counts of adults and juveniles fell
from 109,880 animals in the late 1970s to 22,223 animalsin 1996, a decline of 80% (Fig. 4.8; Table 4.6;
NMFS 1995, Strick et al. 1997, Strick et al. in press). In 2000, that number has further declined to
18,193 animals, an 18% decrease. In the GOA, from the late 1970s to 1996, index counts dropped from
40,042 to 9,789 (76%), and for the BSAI region dropped from 70,412 to 12,434 (82%). Inthe GOA,
from 1996 to 2000, index counts dropped from 9,789 to 7,853 (20%), and for the BSAI region counts
dropped from 12,434 to 10,340 (17%).

Countsin Russian territories (to the west of the action areafor the BSAI and GOA groundfish fisheries)
have also declined and are currently estimated to be about one-third of historic (i.e., 1960s) levels
(NMFS 1992). Counts conducted in 1989, 1994, and 1999 indicate that the recent trendsin countsin
Russia may vary considerably by area (V. Burkanov, pers. comm.). Counts have increased in the
northern part of the Sea of Okhotsk and at Sakhalin Island, but decreased at Kamchatka, Bering Island,
and the northern half of the Kurils. Whether these changes were due to births and deaths, or immigration
and emigration (i.e., ashift in distribution) is unknown. The data suggest that the number of pups born
may have increased over the last ten years at 2.7% annually. The sum of the counts conducted in 1989,
1994, and 1999 has increased over the last ten years, but counts at repeated sites have decreased,
indicating that trends in Russia can not yet be described with confidence. Nonetheless, relative to the
1960s, counts in Russia are depressed to a degree similar to that observed for the western population in
theU.S.

For the western population, the number of animals lost appears to have been far greater from the late
1970sto the early 1990s. Nevertheless, the rate of decline in the 1990s has remained relatively high: the
1996 count was 27% lower than the count in 1990, and the 2000 count was 18% lower than in 1996.
Review of counts by region also indicate a continued sharp rate of declinein some areas (Table 4.6). In
the eastern GOA, 7,241 nonpups were counted in 1989 and 2,133 were counted in 1996 — aloss of 71%
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over a 7-year period, which is equivalent to aloss of about 15% annually. Inthe central GOA, counts
declined by 86% between 1976 and 1998; 55% from 1985 to 1989 (approximately 18% annually); and
61% from 1989 to 1998 (approximately 13% or more annualy).

Counts of pups from the 2000 survey did not decline to the extent as nonpup counts. NMFS counted sea
lion pups at four rookeries in the eastern Aleutian Islands (Y unaska, Adugak, Bogoslof, Akun) and five
rookeriesin the Gulf of Alaska (Pinnacle, Atkins, Chirikof, Outer I., and Fish I.) during 20 June to 6 July
2000. From 1998 to 2000, three rookeries decreased by a combined loss of 125 pups, two rookeries
increased by a combined total of 47 pups, and four rookeries showed no change. For these areas, the
numbers declined by about 3% to 4% between 1998 and 2000. However, the counters overall impression
was of no appreciable change in pup counts at these sites over the past two years, and they considered the
pups to appear relatively “healthy.”

In addition, the portion of (non-pup) sea lions counted on rookeries versus haulouts appears to have
declined considerably during the 1990s (Sease and Loughlin 1999, their Table 7). From 1998 to 2000,
non-pup counts declined by 13.8% as an average of all sealion sites (John Sease, personal
communication, 2000) This decline could occur for a number of reasons. a decrease in reproductive rate
for females, a decrease in number of males on the rookeries, a shift in the age distribution from relatively
more mature animals to relatively fewer mature animal's (such as might occur with greater juvenile
survival), or a shift in the timing of reproduction relative to the timing of the counts.

For the eastern population (east of 144°W long.), counts of nonpups (adults and juveniles) have increased
overall from just under 15,000 in 1982 to just over 20,000 in 1994 (Hill and DeMaster 1998). Counts of
nonpups in California/Oregon were essentially unchanged from 1982 to 1996 at about 3,300. In
Cdliforniaalone, the counts during this period represent a decline of over 50% since the first half of this
century (NMFS 1995). Counts of nhonpups in British Columbiaincreased from 4,700 in 1982 to 8,100 in
1994. P. Olesiuk (pers. comm.) reportsthat the overall population trend in British Columbia over the
last 30 years has been an annual increase of 2% to 3%. Theincrease in British Columbialikely
represents partia recovery from the effects of “control” programsin the earlier part of the century. In
1913, after sealion numbers had already been reduced, 10,000—12,000 animals (including pups) were
counted. In 1965, after continued efforts to reduce sea lion numbers, 4,000 were counted (Bigg, 1988).
More recently, counts of non-pups at trend sites in southeast Alaska have increased from 6,400 in 1979
t0 8,700 in 1998 (NMFS 1995, Sease and Loughlin 1999). The number of pups born in southeast Alaska
increased from ca. 2,200in 1979toca. 3,700in 1994 (NMFS 1995). Pup production increased at Hazy
and Forrester Islands. Forrester Island has become the largest rookery for the entire species, with just
under 3,300 pups born therein 1991 (NMFS 1995).

4.8.13 Population Variability and Stability

Populations change as afunction of births, deaths, immigration, and emigration. During the
nonreproductive season, some sea lions may move between the western and eastern populations (Calkins
and Pitcher 1981), but net migration out of the western population is not considered a factor in the
decline. Over the past two decades, the amount of growth observed in the eastern population is
equivalent to only asmall fraction of the lossesin the western population. Thus, the decline must be due
primarily to changesin birth and death rates. As mentioned above, computer modeling (Y ork 1994) and
mark-recapture experiments (Chumbley et al. 1997) indicate that the most likely problem leading to the
decline is decreased juvenile survival, but lower reproductive successis amost certainly a contributing
factor. Finally, adult survival has not been characterized and even small changesin the survival rate of
adult females may be contributing significantly to past or current popul ation trends.
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These changesin vital rates would likely lead to changes in the age structure which, in turn, may tend to
destabilize populations. With declining reproductive effort or juvenile survival, populations tend to
become top heavy with more mature animals (e.g., the increase in mean age of adult females described by
York [1994]), followed by adrop in population production as mature animal s die without replacement
through recruitment of young females. The extent to which the age structure is destabilized and the
effect on population growth rate depends, in part, on the length of time that reproduction and/or juvenile
survival remain suppressed. Increased mortality of young adult females may have the strongest effect on
population growth and potential for recovery, as these females have survived to reproductive age but il
have their productive years ahead of them (i.e., they are at the age of greatest reproductive potential).

Vital rates and age structures may change as afunction of factors either extrinsic or intrinsic to the
population. This biological opinion addresses the question of potential effects of fishery actions (i.e.,
extrinsic factors) on the Steller sealion. However, the potential effects will be determined, in part, by
the sensitivity of the western population to extrinsic influence, its resilience, and its recovery rate. The
Steller sealion fits the description of a*“K-selected” species of large-bodied, long-lived individuals with
delayed reproduction, low fecundity, and considerable postnatal maternal investment in the offspring.
These characteristics should make sea lion populations relatively tolerant of large changesin their
environment. Thus, the observed decline of the western population over the past two to three decadesis
not consistent with the description of the species as K-selected, and suggests that the combined effect of
those factors causing the decline has been severe. The ability of the population to recover (i.e., its
resilience) and the rate at which it recovers will be determined by the same K-selected characteristics
(longevity, delayed reproduction, and low fecundity), as well as its metapopulation structure. Its
maximum recovery rate will likely be limited to no more than 8% to 10% annually (based on itslife
history characteristics and observed growth rates of other Otariids), which means that recovery could
require 20 to 30 years, even under optimal conditions. The metapopulation structure of the western
population may enhance or deter recovery. Dispersal of populations provides some measure of
protection for the entire species against relatively localized threats of decline or extinction. And
rookeries that go extinct may be more likely recolonized by seals migrating between sites. On the other
hand, the division of the whole population into smaller demographic units may exacerbate factors that
accelerate small populations toward extinction (e.g., unbalanced sex ratios, allee effects, inbreeding
depression). Such acceleration has been referred to as an “extinction vortex” (Gilpin and Soulé 1986).

Finally, any description of population stability for the Steller sealion should be written with caution.
Over the past three decades (or perhaps longer), we have witnessed a severe decline of the western
population throughout most of its range. Our inability to anticipate those declines before they occurred,
our limited ability to explain them now, and our limited ability to predict the future suggests the
difficulty of describing the stability of Steller sealion populations.

4.8.14 Population Projections

Based on recent trends in southeast Alaska and British Columbia, prospects for recovery of the eastern
population are encouraging. Population viability analyses have been conducted for the western
population by Merrick and Y ork (1994) and York et a. (1996). The results of these analyses indicated
that the next 20 years would be crucial for the western population of Steller sealions, if the rates of
decline observed at that time were to continue. Within this time frame, they determined the possibility
that the number of adult femalesin the Kenai-to-Kiska region could drop to less than 5000. Extinction
rates for rookeries or clusters of rookeries could also increase sharply in 40 to 50 years, and extinction
for the entire Kenai-to-Kiska region could occur within 100-120 years. These projections have not been
updated since 1994, however, given the continued decline of sealions at about 4-7% annualy, we
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consider the next 15years to be an important time period for Steller sealions.
Further analysis of population projectionsis presented in the Baseline (see section 5.4.4).
4.8.15 Listing status

On 26 November 1990, the Steller sea lion was listed as threatened under the ESA. In 1997; the species
was split into two separate stocks on the basis of demographic and genetic dissimilarities (Bickham et al.
1996, Loughlin 1997); the status of the western stock was changed to endangered; and the status of the
eastern stock was left unchanged (62 FR 30772).

49 Chinook Salmon

Chinook salmon are the largest of the Pacific salmon and historically ranged from the Ventura River in
Cdiforniato Point Hope, Alaskain North America, and in northeastern Asia from Hokkaido, Japan to
the Anadyr River in Russia (Healey 1991). In addition, chinook salmon have been reported in the
Mackenzie River area of northern Canada (McPhail and Lindsey 1970). Six threatened or endangered
species of chinook salmon are known to occur in the action area for this consultation. Because of
similaritiesin the life history and threats to the survival and recovery of these six chinook salmon
covered in this biological opinion, we will begin this section by summarizing the general life history and
threats to chinook salmon. Then we will separately discuss specific information on their listing status,
population status and trends, and impacts that are not shared for each species.

Life history information

Chinook salmon exhibit diverse and complex life history strategies. Two generalized freshwater life-
history types were initially described by Gilbert (1912): “stream-type” chinook salmon residein
freshwater for a year or more following emergence, whereas “ ocean-type” chinook salmon migrate to the
ocean within their first year. For the purposes of this opinion, we will refer to chinook salmon (spring
and summer runs) that spawn upriver from the crest of the Cascade Range as “ stream-type”; we will refer
to chinook salmon that spawn down-river of the crest of the Cascade Range (including in the Willamette
River) as “ocean-type.”

The generalized life history of Pacific salmon involves incubation, hatching, and emergence in
freshwater; migration to the ocean until they reach sexual maturity; and a migration to freshwater to
complete the maturation process and spawn. Juvenile salmon rear in freshwater for various lengths of
time and some mal e chinook salmon do not migrate to the ocean and mature in freshwater. The timing
and duration of these stages will be determined by genetics and the environment.

Impacts of human activity on chinook salmon

Over the past few decades, the size and distribution of chinook salmon populations have declined
because of natural phenomena and human activity. The following discussions briefly summarize the
effect of the hydropower system, harvests, hatcheries, and habitat degradation on the status of chinook
salmon in the Columbia and Snake River basins.

Hydropower

The network of dams, reservoirs, and diversions that comprise the hydropower system in the Columbia
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River and Snake River basins has substantially reduced or eliminated popul ations of chinook salmon.
The hydropower system has increased water temperatures, changed the structure of freshwater fish
communities, and depleted flows necessary for salmon migration, spawning, rearing by flushing sediment
from spawning gravels, altering gravel recruitment, and eliminating the transport of large woody debris.
Physical features of dams, such as turbines and sluiceways, have increased the mortality of both adult
and juvenile salmon in the Columbia River basin. In some cases, the dams block access to spawning and
rearing habitat and have a direct effect on populations of chinook salmon. In other cases, the dams have
indirect effects on these salmon by increasing the number of adults and juveniles that are killed during
downstream and upstream migrations; changing natural flow regimes; de-watering or reduce flows to
downstream areas; and disrupting the movement of gravel necessary to maintain spawning sites.

Reservoirs associated with the hydropower system in the Columbia River Basin create ecological
conditions that are ideal for native, predatory fish and non-native fish species. The result has been
increased predation of juvenile chinook salmon. Predators such as northern pikeminnow (Ptychocheilus
oregonensis), walleye (Stizostedion vitreum), smallmouth bass (Micropterus dolomieui), and channel
catfish (Ictalurus punctatus) consume between 9 and 19 percent of the juvenile salmon entering
reservoirs, with northern pikeminnow accounting for about 78 percent of thisloss.

Harvests

Many stock of chinook salmon were threatened by fishing pressure before their habitat was degraded.
Even after watersheds of western United States, were destroyed or degraded many populations of
chinook salmon were still being exploited at unsustainable rates. As aresult of these threats, many
chinook salmon runs became extinct.

Between 1982 and 1989, total exploitation rates for chinook salmon in the Columbia River and Snake
River region averaged 68 percent, with ocean exploitation rates averaging 39 percent. After listing,
chinook salmon were still harvested, although at lower levels; ocean harvest rates were 11.5 percent in
1995 and 23 percent in 1996 (PFMC 1996). Because of their life history, ocean fisheries pose a
significant threat to salmon; even small ocean harvests of adult salmon can significantly reduce a salmon
population’ s likelihood of surviving and recovering in the wild. Nevertheless, threatened and endangered
salmon are caught in groundfish fisheries off Alaska, Washington, Oregon, and California.

Hatcheries

About 80 percent of the annual adult salmon that now return to the Columbia River Basin to spawn come
from a hatchery. Nearly all of the 100 or more hatcheries in the Columbia River basin were constructed
to compensate for the loss of fish and fish habitat that was caused by the hydropower system; together
they produce about 150 million salmon each year.

Hatcheries benefit native salmon by conserving natural populationsin areas where habitat conditions can
no longer support natural spawning or where the numbers of returning adults are so low that a population
has an immediate risk of extinction. At the same time, hatcheries hurt natural populations of salmon
through interbreeding between hatchery and wild salmon (which can adversely affect the health of wild
salmon populations), predation by larger hatchery salmon on smaller wild salmon, competition between
hatchery and wild salmon for food and space, disease transmission, and by supporting mixed-stock
fisheries that target large populations of hatchery salmon may overharvest smaller populations of wild
salmon.
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Habitat

Forestry, agriculture, mining, urbanization, grazing, flood control, dredging, water pollution, water
withdrawals, hydropower, road construction, and recreational activities have destroyed and degraded
aquatic and riparian ecosystems throughout the Columbia and Snake River basins. Examples of habitats
that have been destroyed in the region include riparian and aguatic ecosystems (in 1988, about 95% of
streams surveyed in Oregon has been moderately or severely degraded by excessive sedimentation, high
water temperatures, bank instability and other problems related to logging and removal of large woody
debris; FEMAT 1993), wetlands (reduced by 30 percent in Washington and Oregon; NMFS 1998), and
forests, which experienced significant changes in structure and composition after 50 years of even-age
timber management. In addition, water throughout large portions of the Pacific Northwest has been
diverted for agriculture, flood control, and domestic uses. Combined with the effects of the hydropower
system in the Columbia River basin, these habitat |osses have had devastating effects on populations of
chinook salmon in Pacific Northwest.

Federal, state, and local governmentsin the Columbia River basin are undertaking several effortsto slow
or reverse the decline of chinook salmon populations that include the Northwest Forest Plan, PACFISH,
Lower Columbia River National Estuary Program, Lower Columbia Steelhead Conservation Initiative,
Oregon Plan for Salmon and Watersheds, Washington Wild Stock Restoration Initiative, and Washington
Wild Salmonid Palicy.

Natural phenomena

Natural variationsin freshwater and marine environments have substantial effects on the abundance of
salmon populations. Of the various natural phenomena that affect most populations of Pacific salmon,
changes in ocean productivity are generally considered most important. Recent evidence suggests that the
survival of Pacific salmon in the marine environment fluctuates in response to long-term cycles of
climatic conditions and ocean productivity (20-30 years); these fluctuations cause salmon survival to be
either above-average or below-average (Cramer 1999). These long-term, climactic fluctuations have
been referred to as the Pacific Decadal Oscillation. For many years, ocean conditions and resulting
productivity appear to have produced below-average marine survival rates for Pacific salmon, which has
reduced the size of salmon populations throughout the Pacific Northwest.

At the same time, the long-term survival of Pacific salmon depends on the productivity of freshwater
ecosystems, which determines the number of salmon that enter the ocean. During the early 1990s,
freshwater ecosystems throughout the Pacific coast were affected by a series of very dry years, which
adversely affected the survival of adult and juvenile salmon in those areas. More recently, severe
flooding throughout the Pacific Northwest has reduced the spawning success of salmon populationsin
the region.

Chinook salmon are exposed to high rates of natural predation, particularly during freshwater rearing and
migration stages. Ocean predation probably contributes to significant natural mortality, although the
levels of predation are largely unknown. In general, chinook are prey for pelagic fishes, birds, and
marine mammalss, including harbor seals, sealions, and killer whales. There have been recent concerns
that increasing size of tern, seal, and sealion populationsin the Pacific Northwest has dramatically
reduced the survival of adult and juvenile salmon in the Columbia River estuary.

49.1 Puget sound chinook salmon
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4.9.1.1 Speciesdescription and distribution

Puget Sound chinook salmon include all runs of chinook salmon in the Puget Sound region from
the North Fork Nooksack River to the Elwha River on the Olympic Peninsula. Chinook salmon
in this area generally have an “ocean-type’ life history. Thirty-six hatchery populations were
included as part of the species and five were considered essential for recovery and listed
including spring chinook from Kendall Creek, the North Fork Stillaguamish River, White River,
and Dungeness River, and fall run fish from the Elwha River.

4.9.1.2 Listing status

Puget Sound chinook salmon were listed as threatened under the ESA in 1999. Critical habitat
has not been designated for these salmon.

4.9.1.3 Population statusand trends

The largest recorded harvest of this species occurred in 1908, when the run-size for Puget Sound
chinook salmon was estimated at 690,000 fish (in 1908, both ocean harvests and hatchery
production were negligible). Between 1992 and 1996, the average run-size of natural chinook
salmon runsin North Puget Sound was about 13,000 fish. With few exceptions, these runs
represented short- and long-term declines.

4.9.1.4 Impacts of human activity on this species

Hatchery production sustains about 10 of 29 stocks of Puget Sound chinook salmon (WDF et al.
1993). Since the 1950s, nearly 2 billion salmon have been rel eased from hatcheries into Puget
Sound tributaries; most of these chinook salmon were produced from local, fall-run, chinook
salmon. Since artificial propagation programs began, hatchery returns have accounted for more
than 57% of the total spawning escapement of this species.

The status of naturally-spawning, Puget Sound chinook salmon varies by stock. Of the 29
chinook stocks identified by WDF et al. (1993) 10 were classified as healthy, 8 as depressed, 4 as
critical, and 3 asunknown. The critical stocks are al spring-run chinook stocks. Although
problems associated with habitat degradation and hatchery influence are common to all stocks, at
least some stocks appear to be in reasonably good shape: in 1998 returns of adult, Snohomish
River chinook salmon exceeded escapement goals; returns to the Skagit River were very close to
escapement goals, and returns to the Stillaguamish, were the largest in seven years. These
increased returns can be attributed to recent reductions in harvest in Canadian and U.S. fisheries.

Habitat throughout the range of Puget Sound chinook salmon has been blocked or degraded. In
general, upper tributaries have been damaged by forest practices and lower tributaries and
mainstem rivers have been damaged by agriculture, urbanization, or both. Dikes constructed for
flood control, water diversions, dams, destruction and modification of freshwater and estuarine
wetlands, and sedimentation caused by forest practices and urban development threaten Puget
Sound chinook salmon (WDF et al. 1993). All of these habitat changes have reduced levels of
escapement in Puget Sound chinook salmon.

November 30, 2000 Section 4 - Status of Species—Page 108



OCO~NOUITRARWNE

49.2 Lower Columbia River chinook salmon

4.9.2.1 Speciesdescription and distribution

Lower Columbia River chinook salmon includes all native populations from the mouth of the
Columbia River to the crest of the Cascade Range, excluding populations above Willamette
Fals. The Cowlitz, Kalama, Lewis, White Salmon, and Klickitat Rivers are the major river
systems on the Washington side, and the lower Willamette and Sandy Rivers are foremost on the
Oregon side. The eastern boundary for this species occurs at Celilo Falls, which corresponds to
the edge of the drier Columbia Basin Ecosystem and historically may have been a barrier to
salmon migration at certain times of the year.

Fall-run fish form the majority of these chinook salmon, whose stocks tend to migrate north once
they reach the ocean. Thisis supported by recoveries of coded-wire-tags for lower Columbia
River chinook salmon, which tend to be recovered off the British Columbia and Washington
coasts, with a small proportion recovered in Alaskan waters.

Stream-type spring-run chinook salmon found in the Klickitat River are not included in this
species (they are considered Mid-Columbia River spring-run chinook salmon) or the introduced
Carson spring-chinook salmon strain. “Tule” fall chinook salmon in the Wind and Little White
Salmon Rivers are included in this species, but not introduced “ upriver bright” fall-chinook
salmon populations in the Wind, White Salmon, and Klickitat Rivers.

There is some question whether any natural-origin spring chinook salmon remain in this species.
Fourteen hatchery stocks were included in the species; one was considered essential for recovery
(Cowlitz River spring chinook) but was not listed.

4.9.2.2 Listing status

Lower Columbia River chinook salmon were listed as threatened under the ESA in 1999.
Critical habitat has not been designated for these salmon.

4.9.2.3 Population statusand trends

There are no reliable estimates of the historic abundance of Lower Columbia River chinook
salmon, but experts generally agree that naturally-spawning populations of this species have
declined dramatically over the last century. By the 1990s, spawning runs of this species have
been sustained by hatchery production. For example, between 1991 and 1995, estimated
escapements of this species have included 29,000 natural spawners and 37,000 hatchery
spawners and about 68% of the natural spawners were first-generation hatchery strays (PFMC
1996).

4.9.2.4 Impacts of human activity on this species

All basinsin the range of Lower Columbia River chinook salmon have been adversely affected
by habitat degradation. Mgjor habitat problems are related primarily to blockages, forest
practices, urbanization in the Portland and Vancouver areas, and agriculture in flood plains and
low-gradient tributaries. Substantial chinook salmon spawning habitat has been blocked (or
passage substantially impaired) in the Cowlitz (Mayfield Dam 1963, RKm 84), Lewis (Merwin
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4.9.3

Dam 1931, RKm 31), Clackamas (North Fork Dam 1958, RKm 50), Hood (Powerdale Dam
1929, RKm 7), and Sandy (Marmot Dam 1912, RKm 48; Bull Run River damsin the early
1900s) rivers (WDF et al. 1993, Kostow 1995).

Hatchery programs in the lower Columbia River began in the 1870s, expanded rapidly, and have
continued throughout this century. Although the majority of the stocks have come from within
the range of this species, over 200 million fish from outside the range of this species have been
released since 1930. A particular concern noted at the time of listing related to the straying by
Rogue River fall-run chinook salmon, which are released into the lower Columbia River to
augment harvest opportunities. The release strategy has since been modified to minimize
straying, but it istoo early to assess the effect of the change. Available evidence indicates a
pervasive influence of hatchery fish on most natural populations throughout the range of this
species, including both spring- and fall-run populations (Howell et al. 1985, Marshall et al.
1995). In addition, the exchange of eggs between hatcheries in this species has led to the
extensive genetic homogenization of hatchery stocks (Utter et al. 1989).

Upper Columbia River spring chinook salmon
4.9.3.1 Speciesdescription and distribution

The Upper Columbia River spring chinook salmon include stream-type chinook salmon that
inhabit tributaries upstream from the Y akima River to Chief Joseph Dam. They currently spawn
in only three river basins above Rock Island Dam: the Wenatchee, Entiat, and Methow Rivers.
Several hatchery populations are also listed including those from the Chiwawa, Methow, Twisp,
Chewuch, and White rivers, and Nason Creek.

Adults of this species return to the Wenatchee River from late March to early May, and from late
March to Junein the Entiat and Methow rivers. Most adults return after spending two yearsin
the ocean, while 20%-40% return after three years at sea. Like the Snake River spring/summer
chinook, Upper Columbia River spring chinook are subject to very little ocean harvest.

4.9.3.2 Listing status

Upper Columbia River chinook salmon were listed as endangered under the ESA in 1999.
Critical habitat has not been designated for these salmon.

4.9.3.3 Population statusand trends

There are no historical estimates of the size of Upper Columbia chinook salmon populations.
Adult escapements of this species throughout its range continue to be critically low and redd
counts are still declining severely.

Upper Columbia River chinook salmon have been reduced to small populations in three
watersheds. Population viability analyses for this species (using the Dennis Model) suggest that
these chinook salmon face a significant risk of extinction: a 75 to 100 percent probability of
extinction within 100 years (given return rates for 1980 to present).

4.9.3.4 Impacts of human activity on this species
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Historical artificial propagation efforts have had a significant impact on spring-run popul ations
of this chinook salmon. Extensive introductions of spring-run chinook salmon from outside this
species and egg transfers within the species have affected the genetics of Upper Columbia River
chinook salmon. In addition, despite their small population size and high risk of extinction,
Upper Columbia River chinook salmon are still taken in fisheries; although harvest rates for this
species are estimated to be less than 10 percent (ODFW and WDFW 1998).

Upper Willamette River Chinook Salmon
4.9.4.1 Speciesdescription and distribution

Upper Willamette River chinook salmon occupy the Willamette River and tributaries upstream of
Willamette Falls. Historically, access above Willamette Falls was restricted to the spring when
flows were high. In autumn, low flows prevented fish from ascending past the falls. The Upper
Willamette spring chinook are one of the most genetically distinct chinook groups in the
Columbia River Basin. Fall chinook salmon spawn in the Upper Willamette but are not
considered part of the species because they are not native. None of the hatchery populationsin
the Willamette River were listed although five spring-run hatchery stocks were included in the
Species.

The ocean distribution of Upper Willamette River chinook salmon is consistent with an ocean-
type life history with the majority of chinook being caught off the coasts of British Columbia and
Alaska. Spring chinook from the Willamette River have the earliest return timing of chinook
stocks in the Columbia Basin with freshwater entry beginning in February. Historicaly,
spawning occurred between mid-July and late October. However, the current spawn timing of
hatchery and wild chinook in September and early October has probably been changed through
introgression with hatchery salmon.

4.9.4.2 Listing status

Upper Willamette River chinook salmon were listed as threatened under the ESA in 1999.
Critical habitat has not been designated for these salmon.

4.9.4.3 Population statusand trends

Populations of naturally-produced Upper Willamette River spring chinook are substantially
smaller than they were historically, when escapement levels may have been as high as 200,000
fish per year. The Willamette River’s ability to produce salmon has been reduced by extensive
dam construction and habitat degradation. In response, chinook salmon populationsin the
Willamette River have declined. From 1946 to 1950, geometric mean counts of spring chinook
was 31,000 fish, primarily naturally-produced salmon (Myers et al. 1998). From 1995 to 1999,
geometric mean counts of spring chinook salmon was 27,800 fish, primarily hatchery-produced
salmon.

4.9.4.4 Impacts of human activity on this species
Historicaly, five rivers produced spring chinook in the Willamette River basin, including the

Clackamas, North and South Santiam Rivers, McKenzie, and the Middle Fork Willamette.
However, between 1952-1968 dams were built on all of the major riversin the basin that
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supported spring chinook, preventing these salmon from reaching more than half of the most
important spawning and rearing habitat in the Willamette River basin. Dams on the South Fork
Santiam and Middle Fork Willamette eliminated wild spring chinook in those systems (ODFW
1997). Populationsin several smaller tributaries that also used to support spring chinook are
believed to be extinct (Nicholas 1995).

Mitigation hatcheries were built to offset the effects of the dams in the Willamette River basins.
Asaresult, 85 to 95% of the chinook salmon in the basin originated in a hatchery.

Snake River Spring/summer Chinook Salmon
4.9.5.1 Speciesdescription and distribution

Snake River spring/summer chinook salmon are primarily limited to the Salmon, Grande Ronde,
Imnaha, and Tucannon Riversin the Snake River basin. Most adult Snake River spring/summer
chinook salmon enter these rivers to spawn from May through September. Juvenile Snake River
spring/summer chinook salmon emerge from spawning gravels from February through June.
After rearing in nursery streams for about one year, smolts begin migrating seaward in April and
May. After reaching the mouth of the Columbia River, spring/summer chinook salmon probably
inhabit nearshore areas before migrating to the northeast Pacific Ocean where they will remain
for two to three years.

4.95.2 Listing status

Snake River spring-summer chinook salmon were listed as endangered under the ESA in 1992,
Critical habitat for these salmon was designated in 1993. Thiscritical habitat encompasses the
waters, waterway bottoms, and adjacent riparian zones of specified lakes and river reachesin the
Columbia River that are or were accessible to listed Snake River salmon (except reaches above
impassable natural falls, and Dworshak and Hells Canyon Dams) and is well beyond the area that
islikely to be directly or indirectly affected by the proposed action.

4.9.5.3 Population statusand trends

In the late 1800s, the population of wild, adult Snake River spring/summer chinook salmon was
estimated at more than 1.5 million adults. By the 1950s, the population had declined to an
estimated 125,000 adults and continued to decline through the 1970s. Returns were variable
through the 1980s, but declined further in the 1990s. Record low returns were observed in 1994
and 1995. Dam counts were modestly higher from 1996-1998, but declined in 1999.

In 2000, 134,000 Snake River spring chinook salmon were expected to return to the Snake River,
which would be the highest return in over 30 years. Only asmall portion of these returning
salmon (5,800) are expected to be natural-origin spring chinook destined for the Snake River.
Expected returns to the Tucannon River (500 listed hatchery and wild fish), Imnaha River ( 800
wild and 1,600 listed hatchery fish), and Sawtooth Hatchery (368 listed hatchery fish) all
represent substantial increases over past years.

In 2000, 33,300 Snake River summer chinook salmon were expected to return to the Snake River,
which is the second highest return in over 30 years, but only asmall portion of these animals
(2,000) are expected to be natural-origin salmon. The return of natural-origin fish is slightly more

November 30, 2000 Section 4 - Status of Species—Page 112



OCO~NOUIA,WNE

4.9.6

than half of the five-year average (3,466).

In 1999, NMFS conducted an analysis referred to as Cumulative Risk Initiative, which estimated
the Snake River spring/summer chinook salmon’s probability of extinction for 10- and 100-year
periods (NWFSC 1999). For some of the index stocks of this species, the risk analysis estimated
the Marsh River subpopulation had a 90 percent probability of extinction within 100 years; the
Imnaha River subpopulation had a 74 percent probability of extinction within 100 years; the Bear
Creek and Sulphur River subpopulations had 50 percent probabilities of extinction; and the
remaining three subpopulations had extinction probabilities that ranged between 30 and 40
percent.

4.9.5.4 Impacts of human activity on this species

Recent analyses conducted through the Plan for Analyzing and Testing Hypotheses (called
PATH) considered this species’ likelihood of surviving and recovering given several future
management options for the Columbia River hydrosystem and other causes of mortality. That
analysis indicated that Snake River spring/summer chinook salmon had a good chance of
surviving, but full recovery was unlikely except under avery limited range of assumptions
(unless drawdowns were implemented for at least the four lower Snake River dams operated by
the U.S. Army Corps of Engineers). If the four, lower Snake River dams were drawn down,
Snake River spring/summer chinook salmon had a high likelihood of surviving and recoveringin
the wild.

The Northwest Fisheries Science Center has recently considered the extinction risk for Snake
River spring/summer chinook as part of their Cumulative Risk Initiative, which was based on
seven “index” populations of Snake River spring/summer chinook salmon (out of atotal of 35to
40 populations). Two populations have a 10 percent risk of declining to one individual in ten
years, four populations have 56 to 88 percent probability of declining to oneindividual in 100
years that range between 56 and 88 percent, and the remaining three popul ations have more than
30 percent probability of declining to thislevel within 100 yearsif nothing changes.

Snake River fall chinook salmon
4.9.6.1 Speciesdescription and distribution

The present range of spawning and rearing habitat for naturally-spawned Snake River fall
chinook salmon is primarily limited to the Snake River below Hells Canyon Dam and the lower
reaches of the Clearwater, Grand Ronde, Salmon, and Tucannon Rivers.

Although Snake River fall chinook have been recovered in North Pacific Fishery Management
Council groundfish fisheries, several upper Columbia River fall chinook (known as upriver
brights) have been recovered in GOA groundfish fisheries. The presence of upriver brightsin
Gulf of Alaskafisheries suggests that Snake River fall chinook probably occur in North Pacific
Fishery Management Council groundfish fisheries.

4.9.6.2 Lifehistory information

Unlike many other listed salmon, Snake River fall chinook is probably represented by only a
single population that spawns in parts of the mainstem of the river and lower reaches of
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tributaries. Adult Snake River fall chinook salmon enter the Columbia River in July and migrate
into the Snake River from August through October. Fall chinook salmon generally spawn from
Octaober through November and fry emerge from March through April. Downstream migration
generally begins within several weeks of emergence (Becker 1970, Allen and Meekin 1973), and
juveniles rear in backwaters and shallow water areas through mid-summer prior to smolting and
migrating to the ocean—thus they exhibit an “ocean” type juvenile history. Once in the ocean,
they spend one to four years (usually three) before beginning their spawning migration. Fall
returns in the Snake River system are typically dominated by four-year-old fish.

4.9.6.3 Listing status

Snake River fall chinook salmon were listed as endangered under the ESA in 1992. Critical
habitat for these salmon was designated in 1993. This critical habitat encompasses the waters,
waterway bottoms, and adjacent riparian zones of specified lakes and river reachesin the
Columbia River that are or were accessible to listed Snake River salmon (except reaches above
impassable natural falls, and Dworshak and Hells Canyon Dams) and is well beyond the area that
islikely to be directly or indirectly affected by the proposed action.

4.9.6.4 Population statusand trends

There are no reliable estimates of historical population sizes of Snake River fall chinook salmon.
The mean number of adult Snake River fall chinook salmon was estimated to have declined from
72,000 in the 1930s and 1940s to 29,000 during the 1950s. In spite of these declines, the Snake
River was the most important area natural production of fall chinook in the Columbia River basin
through the 1950s. The number of adults counted at the uppermost Snake River mainstem dams
averaged 12,720 total spawners from 1964 to 1968, 3,416 spawners from 1969 to 1974, and 610
spawners from 1975 to 1980 (Waples, et al. 1991). Counts of adult fish of natural-origin
continued to decline through the 1980s when they reached alow of 78 individualsin 1990. Since
1990, returns of natural-origin fish to Lower Granite Dam have been variable, but increasing.
They reached a high of 797 in 1997 only to decline to 306 in 1998.

The Lyons Ferry Hatchery population of Snake River fall chinook, which was included in this
species’ listing, helps buffer this species from natural declines. In recent years, several hundred
adult fall chinook salmon have returned to Lyons Ferry Hatchery and smolt from the 1995 brood-
year were outplanted to accelerate rebuilding this species. Neverthel ess, supplementation will not
substitute for habitat restoration to recover this species because of this species’ ecology.

4.9.6.5 Impacts of human activity on the species

Irrigation and hydroel ectric projects on the Snake River probably had a greater impact on fall
chinook than any other species of salmon, because fall chinook spawn in the mainstem of the
river. Recent analyses conducted through the Plan for Analyzing and Testing Hypotheses
considered the prospects for survival and recovery given several future management options for
the hydro system and other mortality sectors (Peters et al. 1999). That analysisindicated that the
prospects of survival for Snake River fall chinook were good, but that full recovery was
relatively unlikely except under a very limited range of assumptions, or unless draw down was
implemented for at least the four lower Snake River dams operated by the U.S. Army Corps of
Engineers. Consideration of the draw down options led to a high likelihood that both survival
and recovery objectives could be achieved.
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The Northwest Fisheries Science Center recently considered the extinction risk for Snake River
fall chinook as part of their Cumulative Risk Initiative. The results of these analysesindicate
that the probability of extinction for Snake River fall chinook over the next ten yearsis near zero
while the risk of extinction over 100 yearsis between 6-17% (depending on whether 1980 is
included in the baseline analysis).

4.10 SnakeRiver Sockeye Salmon
4.10.1 Speciesdescription and distribution

Sockeye salmon occur in the North Pacific and Arctic oceans and associated freshwater systems. This
species ranges south as far as the Klamath River in California and northern Hokkaido in Japan, to as far
north asfar as Bathurst Inlet in the Canadian Arctic and the Anadyr River in Siberia. Sockeye salmon
were an important food source for aboriginal people who either ate them fresh or dried them for winter
use. Today sockeye salmon remain an important mainstay of many subsistence users and support one of
the most important commercial and recreational fisheries on the Pacific coast of North America.

Sockeye salmon can be distinguished from chinook, coho, and pink salmon by the lack of large, black
spots and from chum salmon by the number and shape of gill rakers on the first gill arch. Sockeye
salmon have 28 to 40 long, slender, rough or serrated closely set rakers on the first arch. Chum salmon
have 19 to 26 short, stout, smooth rakers.

Immature and pre-spawning sockeye salmon are elongate, fusiform, and somewhat laterally compressed.
They are metallic green blue on the back and top of the head, iridescent silver on the sides, and white or
silvery on the belly. Some fine black speckling may occur on the back, but large spots are absent.
Juveniles, while in fresh water, have the same general coloration as immature sockeye salmon in the
ocean, but are lessiridescent. Juveniles also have dark, oval parr marks on their sides. These parr marks
are short-less than the diameter of the eye-and rarely extend below the lateral line. Breeding males
develop a humped back and el ongated, hooked jaws filled with sharp caniniform teeth. Both sexesturn
brilliant to dark red on the back and sides, pale to olive-green on the head and upper jaw, and white on
the lower jaw.

Snake River sockeye salmon is one of three stock of sockeye salmon that remain in the Columbia River
basin. This species includes sockeye populations from the Snake River Basin, Idaho, athough the only
remaining popul ations of this species occur in the Stanley River Basin of Idaho.

4.10.2 Lifehistory information

Adult Snake River sockeye salmon enter the Columbia River during June and July. Their arrival at
Redfish Lake, which now supports the only remaining run of Snake River sockeye salmon, peaksin
August; spawning occurs primarily in October. Eggs hatch in the spring between 80 and 140 days after
spawning. Fry remain in the gravel for three to five weeks, emerge from April through May and move
immediately into the lake. Once there, juvenile sockeye salmon feed on plankton for one to three years
before they migrate to the ocean. Migrants leave Redfish Lake from late April through May and smolts
migrate almost 900 miles to the Pacific Ocean.

Smolts pass Lower Granite Dam (the first dam on the Snake River downstream from the Salmon River)
from late April to July with peak passage from May to late June (Fish Passage Center 1992). Oncein the
ocean, Snake River sockeye salmon smolts remain inshore or within the Columbia River influence during
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the early summer. Later, they migrate through the northeast Pacific Ocean where they remain for two to
three years (Hart 1973, Hart and Dell 1986). Snake River sockeye salmon usually begin the spawning
migration in their fourth or fifth year of life.

4.10.3 Listing status

Snake River sockeye salmon were listed as endangered under the ESA in 1991. Critical habitat for these
salmon was designated in 1993. This critical habitat encompasses the waters, waterway bottoms, and
adjacent riparian zones of specified lakes and river reaches in the Columbia River that are or were
accessible to listed Snake River salmon (except reaches above impassable natural falls, and Dworshak
and Hells Canyon Dams) and is well beyond the areathat islikely to be affected by the proposed action.

4.10.4 Population statusand trends

Historicaly, the largest numbers of Snake River sockeye salmon returned to headwaters of the Payette
River, where 75,000 were taken in one year by a single fishing operation on Big Payette L ake (Bevan et
al. 1994). During the early 1880s, returns of Snake River sockeye salmon to the headwaters of the
Grande Ronde River in Oregon were estimated between 24,000 and 30,000 at a minimum. During the
1950s and 1960s, adult returns to Redfish Lake numbered more than 4,000 fish. By 1985, the number of
adults arriving at Redfish Lake, Idaho, had fallen below 20 animals. Between 1990 and 1998, only 16
“wild” Snake River sockeye salmon returned to Redfish Lake or the nearby Sawtooth Hatchery
(including one in 1998 and none in 1999).

Since 1991, all returning adults Snake River sockeye salmon have been spawned in a hatchery to prevent
the species’ extinction. The first adults produced by this program (from the 1991 returns) were released
into Redfish Lake to spawn in 1993 and their progeny were expected to outmigrate in the spring of 1995.
Sixteen sockeye were observed at Lower Granite Damin 1999, seven of which return to the Sawtooth
Hatchery weir. By Aug. 8 of 2000, 149 four-year-old sockeye adults had made the 900-mile journey
from the ocean to Redfish Lake or Sawtooth Hatchery. Most are products of either sockeye adults
produced in the hatchery program and released to spawn in 1996 or year-old smolts released near the
hatchery or in Redfish Creek. All are progeny of eight, lone returning "wild" sockeye salmon that had
been taken into the program as broodstock in 1993.

Given the extremely low sockeye salmon population size, this species’ likelihood of surviving in the wild
remains fairly low. Snake River sockeye will remain below the threshold escapement level of 150 fish
(which applies only to naturally-produced spawners) until natural production is sufficiently re-
established. Thisspecies' likelihood of recovering in the wild (which only applies to spawners at |east
two generations removed from captive broodstock) is even less certain.

4.10.5 Impactsof human activity on the species
The following discussion briefly summarizes the combined effect of the natural phenomena and human
activities, including hydropower systems, harvests, hatcheries, and habitat degradation, on the status of
Snake River sockeye salmon.

4.10.5.1 Hydropower

The network of dams, reservoirs, and diversions that comprise the hydropower system in the
Columbia River and Snake River basins has substantially reduced or eliminated popul ations of
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sockeye sailmon. The hydropower system has increased water temperatures, changed the
structure of freshwater fish communities, and depleted flows necessary for salmon migration,
spawning, rearing by flushing sediment from spawning gravels, altering gravel recruitment, and
eliminating the transport of large woody debris. Physical features of dams, such as turbines and
dluiceways, have increased the mortality of both adult and juvenile salmon in the Columbia River
basin. In some cases, the dams block access to spawning and rearing habitat and have a direct
effect on populations of sockeye salmon. In other cases, the dams have indirect effects on these
salmon by increasing the number of adults and juveniles that are killed during downstream and
upstream migrations; changing natural flow regimes; de-watering or reduce flows to downstream
areas; and disrupting the movement of gravel necessary to maintain spawning sites.

Reservoirs associated with the hydropower system in the Columbia River Basin create ecological
conditions that are ideal for native, predatory fish and non-native fish species. The result has
been increased predation of juvenile sockeye salmon. Predators such as northern pikeminnow
(Ptychocheilus oregonensis), walleye (Stizostedion vitreum), smallmouth bass (Micropterus
dolomieui), and channel catfish (Ictalurus punctatus) consume between 9 and 19 percent of the
juvenile salmon entering reservoirs, with northern pikeminnow accounting for about 78 percent
of thisloss.

4.10.5.2 Harvests

Many stock of sockeye salmon were threatened by fishing pressure before their habitat was
degraded. Even after watersheds of western United States, were destroyed or degraded many
populations of sockeye salmon were still being exploited at unsustainable rates. As aresult of
these threats, many sockeye salmon runs became extinct.

The State of Idaho conducts afishery for kokanee salmon in Redfish Lake, the last known
spawning area for sockeye salmon, from January through August. Pettit Lake and Alturas Lakes
are also open to kokanee fishing throughout the year, despite stocking programs for endangered
sockeye salmon in those lakes. Between 1995 and 1998, about 59, listed, sockeye salmon have
been taken in these fisheries. These lakes are also stocked with trout to support a year-around,
recreational fishery. The State of Idaho has applied for a permit to release rainbow trout into
Redfish Lake to support a put-and-take fishery in the lake, but the permit has not been
authorized.

In addition, Snake River sockeye salmon are captured in winter-, spring-, and summer-season
fisheriesin the Columbia River Basin conducted by the Columbia River treaty tribes (the Nez
Perce Tribe, the Confederated Tribes of the Umatilla Indian Reservation, the Confederated
Tribes of the Warm Springs Reservation of Oregon, and the Confederated Tribes and Bands of
the Y akama Indian Nation). The tribes generally manage their fisheries to prevent harvest rates
on upriver summer chinook stocks and sockeye from exceeding 5%, but actual harvest rates on
Snake River summer chinook and Snake River sockeye have averaged 1.5% (range 0.4 - 3.1) and
4.3% (range 2.6 - 6.0) since 1990.

4.10.5.3 Hatcheries
About 80 percent of the annual adult salmon that return to the Columbia River Basin to spawn

came from a hatchery. Nearly al of the 100 or more hatcheries in the Columbia River basin
were constructed to compensate for the loss of fish and fish habitat that was caused by the

November 30, 2000 Section 4 - Status of Species—Page 117



OCO~NOUIA,WNE

hydropower system; together they produce about 150 million salmon each year.

Hatcheries benefit native salmon by conserving natural populationsin areas where habitat
conditions can no longer support natural spawning or where the numbers of returning adults are
so low that a population has an immediate risk of extinction. At the same time, hatcheries hurt
natural populations of salmon through interbreeding between hatchery and wild salmon (which
can adversely affect the health of wild salmon populations), predation by larger hatchery salmon
on smaller wild salmon, competition between hatchery and wild salmon for food and space,
disease transmission, and by supporting mixed-stock fisheries that target large populations of
hatchery salmon may overharvest smaller populations of wild salmon.

4,10.5.4 Habitat

Forestry, agriculture, mining, urbanization, grazing, flood control, dredging, water pollution,
water withdrawals, hydropower, road construction, and recreational activities have destroyed and
degraded aquatic and riparian ecosystems throughout the Columbia and Snake River basins.
Examples of habitats that have been destroyed in the region include riparian and aquatic
ecosystems (in 1988, about 95% of streams surveyed in Oregon has been moderately or severely
degraded by excessive sedimentation, high water temperatures, bank instability and other
problems related to logging and removal of large woody debris; FEMAT 1993), wetlands
(reduced by 30 percent in Washington and Oregon; NMFS 1998), and forests, which experienced
significant changes in structure and composition after 50 years of even-age timber management.
In addition, water throughout large portions of the Pacific Northwest has been diverted for
agriculture, flood control, and domestic uses. Combined with the effects of the hydropower
system in the Columbia River basin, these habitat losses have had devastating effects on
populations of sockeye salmon in Pacific Northwest.

Federal, state, and local governmentsin the Columbia River basin are undertaking several efforts
to slow or reverse the decline of sockeye salmon populations that include the Northwest Forest
Plan, PACFISH, Lower Columbia River National Estuary Program, Lower Columbia Steelhead
Conservation Initiative, Oregon Plan for Salmon and Watersheds, Washington Wild Stock
Restoration Initiative, and Washington Wild Salmonid Policy.

4,10.5.5 Natural Phenomena

Natural variations in freshwater and marine environments have substantial effects on the
abundance of salmon populations. Of the various natural phenomena that affect most populations
of Pacific salmon, changes in ocean productivity are generally considered most important.
Recent evidence suggests that the survival of Pacific salmon in the marine environment
fluctuates in response to long-term cycles of climatic conditions and ocean productivity (20-30
years); these fluctuations cause salmon survival to be either above-average or bel ow-average.
These long-term, climactic fluctuations have been referred to as the Pacific Decadal Oscillation.
For many years, ocean conditions and resulting productivity appear to have produced bel ow-
average marine survival rates for Pacific salmon, which has reduced the size of salmon
populations throughout Pacific Northwest.

At the same time, the long-term survival of Pacific salmon depends on the productivity of
freshwater ecosystems, which determines the number of salmon that enter the ocean. During the
early 1990s, freshwater ecosystems throughout the Pacific coast were affected by a series of very
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dry years, which adversely affected the survival of adult and juvenile salmon in those areas.
More recently, severe flooding throughout the Pacific Northwest has reduced the spawning
success of salmon populationsin the region.

Like other species of salmon, sockeye salmon are exposed to high rates of natural predation,
particularly during freshwater rearing and migration stages. Ocean predation probably
contributes to significant natural mortality, although the levels of predation are largely unknown.
In general, sockeye salmon are prey for pelagic fishes, birds, and marine mammals, including
harbor seals, sealions, and killer whales. There have been recent concerns that increasing size of
tern, seal, and sealion populations in the Pacific Northwest has dramatically reduced the survival
of adult and juvenile salmon in the Columbia River estuary.

Recent analyses conducted through the Plan for Analyzing and Testing Hypotheses considered
the prospects for survival and recovery given several future management options for the hydro
system and other mortality sectors (Marmorek, et al. 1998, Peters, et al. 1999). That analysis
indicated that the prospects of survival for Snake River sockeye were not optimistic and full
recovery was relatively unlikely except under a very limited range of assumptions, or unless
draw down was implemented for at least the four lower Snake River dams operated by the U.S.
Army Corps of Engineers. Consideration of the draw down options led to a high likelihood that
both survival and recovery objectives could be achieved.

411  Steelhead

Unlike Pacific salmon, steelhead are capable of spawning more than once before death (iteroparity).
However, steelhead rarely spawn more than twice before dying; most that do so are females (August 9,
1996, 61 FR 41542). Biologically, steelhead can be divided into two basic run-types. the stream-maturing
type, or summer steelhead, enters fresh water in a sexually immature condition and requires several
months in freshwater to mature and spawn and the ocean-maturing type, or winter steelhead, enters fresh
water with well-developed gonads and spawns shortly after river entry (August 9, 1996, 61 FR 41542;
Burgner et al. 1992). Variationsin migration timing exist between populations. Some river basins have
both summer and winter steelhead, while others only have one run-type.

Five threatened or endangered species of steelhead are known to occur in the action area for this
consultation. Because of similaritiesin their life history and the threats to their survival and recovery in
the wild, these issues will be addressed for al six of these species below. Specific information on their
Listing Status, Population Status and Trends, and Impacts that are not shared will be discussed further for
each of these six species.

General life history information

Summer steelhead enter freshwater between May and October in the Pacific Northwest (Busby et al.
1996). They require cool, deep holding pools during summer and fall, prior to spawning. They migrate
inland toward spawning areas, overwinter in the larger rivers, resume migration in early spring to natal
streams, and then spawn (Meehan and Bjornn 1991).

Winter steelhead enter freshwater between November and April in the Pacific Northwest (Busby et al.
1996), migrate to spawning areas, and then spawn in late winter or spring. Some adults, however, do not
enter coastal streams until spring, just before spawning. Steelhead typically spawn between December
and June (Bell 1991), and the timing of spawning overlaps between populations regardless of run type
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(Busby et a. 1996).

Steelhead spawn in cool, clear streams featuring suitable gravel size, depth, and current velocity.
Intermittent streams may also be used for spawning (Barnhart 1986; Everest 1973). Depending on water
temperature, steelhead eggs may incubate for 1.5 to 4 months (August 9, 1996, 61 FR 41542) before
hatching. Juveniles rear in fresh water from one to four years, then migrate to the ocean as smolts
(August 9, 1996, 61 FR 41542). Winter steelhead populations generally smolt after two yearsin fresh
water (Busby et al. 1996).

OCO~NOUIA,WNE

Steelhead typically reside in marine waters for two or three years before migrating to natal their streams
to spawn as four- or five-year olds (August 9, 1996, 61 FR 41542). Populationsin Oregon and California
have higher frequencies of age-1-ocean steelhead than populations to the north, but age-2-ocean

steelhead generally remain dominant (Busby et al. 1996). Age structure appears to be similar to other
west coast steelhead, dominated by four-year-old spawners (Busby et al. 1996).

4.11.1 Upper Columbia River Steelhead

4.11.1.1 Speciesdescription and distribution

Upper Columbia River steelhead occupy the Columbia River Basin upstream from the Y akima
River, Washington, to the border between the United States and Canada. This areaincludes the
Wenatchee, Entiat, and Okanogan Rivers. All upper Columbia River steelhead are summer
steelhead. Steelhead primarily use streams of this region that drain the northern Cascade
Mountains of Washington State. This speciesincludes hatchery populations of summer
steelhead from the Wells Hatchery because it probably retains the genetic resources of steelhead
populations that once occurred above the Grand Coulee Dam. This species does not include the
Skamania Hatchery stock because of its non-native genetic heritage.

4.11.1.2 Listing status

Upper Columbia River steelhead were listed as endangered under the ESA in 1997. Critical
habitat for these salmon was designated in 2000. This critical habitat includes all river reaches
accessible to listed steelhead in Columbia River tributaries upstream of the Y akima River,
Washington, and downstream of Chief Joseph Dam. This critical habitat iswell beyond the area
that islikely to be directly or indirectly affected by the proposed action.

4.11.1.3 Population status and trends

Returns of Upper Columbia River natural-origin steelhead to Priest Rapids dam have declined
from a 4-year average of 2,900 (beginning in 1986-1987) to 900 (present) although escapements
appear to have stabilized at arange of 800-900, over the past six years. Hatchery populations of
Upper Columbia River steelhead are included in the species and are also listed as endangered.
The hatchery component is relatively abundant and usually, exceeds hatchery supplementation
program needs by a substantial margin.

The naturally spawning population of Upper Columbia River steelhead has been augmented for a
number of years by stray hatchery fish that have spawned naturally. Replacement ratios for
naturally spawning fish (natural-origin and hatchery strays) are quite low, on the order of 0.3.
Thisvery low return rate suggests that the productivity of theriver basin is so low hatchery
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4.11.2

strays have been supporting the population.
4.11.1.4 Impacts of human activity on this species

When this species was listed, the Biological Review Team that reviewed the status of this species
concluded that Upper Columbia steelhead are presently in danger of extinction. While total
abundance of populations within this Evolutionary Significant Unit (ESU) has been relatively
stable or increasing, this appears to be occurring only because of major hatchery supplementation
programs. Estimates of the proportion of hatchery fish in spawning escapement are 65%
(Wenatchee River) and 81% (Methow and Okanogan Rivers). Their major concern for this
species was the clear failure of natural stocks to replace themselves. They were also concerned
about problems of genetic homogenization due to hatchery supplementation within the species
and about the apparent high harvest rates on steelhead smoltsin rainbow trout fisheries and the
degradation of freshwater habitats within the region, especially the effects of grazing, irrigation
diversions, and hydroelectric dams.

Middle Columbia River Steelhead
4.11.2.1 Speciesdescription and distribution

Middle Columbia steelhead occupy the Columbia River Basin from Masier Creek, Oregon,
upstream to the Y akima River, Washington, inclusive (61 FR 41541; August 9, 1996). Steelhead
from the Snake River Basin (described elsewhere) are excluded. This speciesincludes the only
populations of inland winter steelhead in the United States, in the Klickitat River and Fifteenmile
Creek (Bushy et al. 1996). Two hatchery populations are considered part of this species, the
Deschutes River stock (ODFW stock 66) and the Umatilla River stock (ODFW stock number

91); listing for neither of these stocks was considered warranted.

Most Middle Columbia River steelhead smolt at 2 years and spend 1 to 2 yearsin salt water (i.e.,
1-ocean and 2-ocean fish, respectively) prior to re-entering fresh water, where they may remain
up to ayear prior to spawning (Howell et al., 1985). Within this species, the Klickitat River is
unusual in that it produces both summer and winter steelhead, and the summer steelhead are
dominated by 2-ocean steelhead, whereas most other riversin this region produce about equal
numbers of both 1-and 2-ocean steelhead.

4.11.2.2 Listing status

Middle Columbia River steelhead were listed as endangered under the ESA in 1999. Ciritical
habitat for Middle Columbia River steelhead was designated in 2000 and includes all river
reaches accessible to listed steelhead in Columbia River tributaries (except the Snake River)
between Mosier Creek in Oregon and the Y akima River in Washington (inclusive). Thiscritical
habitat is well beyond the areathat islikely to be affected by the proposed action.

4.11.2.3 Population status and trends

Populations of Middle Columbia River steelhead in the Y akima, Umatilla and Deschutes River
basins appear to be increasing. Part of the reason for listing this species as threatened were low
returns to the Y akima River, low estimates of winter steelhead abundance in Klickitat River and
Fifteenmile Creek, and an overall decline of naturally-producing stocks.
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4.11.3
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4.11.2.4 Impacts of human activity on this species

Middle Columbia River steelhead occupy the intermontane region which includes some of the
driest areas of the Pacific Northwest, generally receiving less than 40 cm of rainfall annually.
Vegetation is of the shrub-steppe province, reflecting the dry climate and harsh temperature
extremes. Because of this habitat, occupied by the species, factors contributing to the decline
include agricultural practices, especially grazing, and water diversions and withdrawals. In
addition, hydropower devel opment has impacted the species by preventing these steelhead from
migrating to habitat above dams, and by killing them in large numbers when they try to migrate
through the Columbia River hydroelectric system.

Lower Columbia River Steelhead
4.11.3.1 Speciesdescription and distribution

Lower Columbia River steelhead include naturally-produced steelhead returning to
Columbia River tributaries on the Washington side between the Cowlitz and Wind rivers
in Washington and on the Oregon side between the Willamette and Hood rivers,
inclusive. In the Willamette River, the upstream boundary of this speciesis at
Willamette Falls. This species includes both winter and summer steelhead. Two
hatchery populations are included in this species, the Cowlitz Trout Hatchery winter-run
stock and the Clackamas River stock (ODFW stock 122) but neither was listed as
threatened.

4.11.3.2 Listing status

Lower Columbia River steelhead were listed as threatened under the ESA in 1998.
Critical habitat for Lower Columbia River steelhead was designated in 2000 and includes
all river reaches accessible to listed steelhead in Columbia River tributaries between the
Cowlitz and Wind Rivers in Washington and the Willamette and Hood Riversin Oregon,
inclusive. Thiscritical habitat iswell beyond the areathat is likely to be directly or
indirectly affected by the proposed action.

4.11.3.3 Population status and trends

There are no historical estimates of this species’ abundance. Because of their limited
distribution in upper tributaries and urbanization in the lower tributaries (e.g., the lower
Willamette, Clackamas, and Sandy Rivers run through Portland or its suburbs), habitat
degradation appears to have threatened summer steelhead more than winter steelhead.
Steelhead populationsin the lower Willamette, Clackamas, and Sandy Rivers appear
stable or dlightly increasing although sampling error limits the reliability of this trend.
Total annual run size data are only available for the Clackamas River (1,300 winter
steelhead, 70% hatchery; 3,500 wild summer steelhead).

Upper Willamette River steelhead
4.11.4.1 Speciesdescription and distribution
Upper Willamette River steelhead occupy the Willamette River and its tributaries
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4.11.5

upstream of Willamette Falls. Thisisalate-migrating winter group that enters fresh

water in March and April (Howell et al. 1985). Only the late run was included is the
listing of this species, which is the largest remaining population in the Santiam River
system.

4.11.4.2 Listing status

Upper Willamette River steelhead were listed as threatened under the ESA in 1999.
Critical habitat for Willamette River steelhead was designated in 2000 and includes all
river reaches accessible to listed steelhead in the Willamette River and its tributaries
above Willamette Falls upstream to, and including, the Calapooia River. This critica
habitat is well beyond the areathat islikely to be affected by the proposed action.

4.11.4.3 Population status and trends

No estimates of abundance prior to the 1960s are available for this species. Recent run
size can be estimated from redd counts, dam counts, and counts at Willamette Falls (late
stock). Recent total-basin run size estimates exhibit general declines for winter
steelhead. The magjority of winter steelhead populationsin this basin may not be self-
sustaining.

4.11.4.2 Impacts of human activity on this species

A major threat to Willamette River steelhead results from artificial production practices.
Fishways built at Willamette Fallsin 1885 have allowed Skamania-stock summer
steelhead and early-migrating winter steelhead of Big Creek stock to enter the range of
Upper Willamette River steelhead. The population of summer steelhead is amost
entirely maintained by hatchery salmon, although natural-origin, Big Creek-stock winter
steelhead occur in the basin (Howell et al. 1985). In recent years, releases of winter
steelhead are primarily of native stock from the Santiam River system.

Snake River Basin Steelhead
4.11.5.1 Speciesdescription and distribution

Snake River basin steelhead are an inland species that occupy the Snake River basin of
southeast Washington, northeast Oregon, and Idaho. The historic spawning range of this
species included the Salmon, Pahsimeroi, Lemhi, Selway, Clearwater, Wallowa, Grande
Ronde, Imnaha, and Tucannon Rivers.

4.11.5.2 Lifehistory information

Snake River Basin steelhead, like most inland steelhead, are *“ summer-run” which means
they enter freshwater nine or ten months before spawning. Snake River Basin steelhead
enter fresh water from June to October and spawn in the following spring from March to
May. Thetwo components, A-run and B-run, are distinguished by their size, the timing
of their respective adult migrations, and ocean-age. Because of these timing differences,
the A-run component of the Snake River Basin steelhead is most affected by the winter,
spring, and summer season fisheries in the Columbia River.
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4.11.5.3 Listing status

Snake River steelhead were listed as threatened under the ESA in 1997. Critical habitat
for Snake River steelhead was designated in 2000 and includes all river reaches
accessibleto listed steelhead in the Snake River and itstributariesin Idaho, Oregon, and
Washington and is well beyond the areathat islikely to be directly or indirectly affected
by the proposed action.

4.11.5.4 Population status and trends

No estimates of historical (pre-1960s) abundance specific to Snake River steelhead are
available. An estimated 80% of the total Columbia River Basin steelhead that run above
Bonneville Dam (summer and winter steelhead combined) are hatchery fish. Total
recent 5-year average escapement above Lower Granite Dam was approximately 71,000,
with anatural component of 9,400 (7,000 A-run and 2,400 B-run).

4.11.5.5 Impacts of human activity on this species

When this species was listed, the Biological Review Team that reviewed the status of
this species concluded that Snake River Basin steelhead were not presently in danger of
extinction, but were likely to become endangered in the foreseeabl e future (although
some members of the team concluded that there was little likelihood that this ESU will
become endangered). Although the total (hatchery + natural) run size has increased
since the mid-1970s, Snake River Basin steelhead recently experienced severe declines
in natural run sizes. The majority of natural stocks of this species have been declining.
Parr densitiesin natural production areas have been substantially below estimated
capacity in recent years. Downward trends and low parr densities indicate a particularly
severe problem for B-run steelhead, whose loss would substantially reduce life history
diversity of Snake River basin steelhead.

412 Leatherback SeaTurtle
4.12.1 Species Description and Distribution

The leatherback is the largest living turtle. Leatherback seaturtles are widely distributed throughout the
oceans of the world, and are found throughout waters of the Atlantic, Pacific, Caribbean, and the Gulf of
Mexico (Ernst and Barbour 1972). In the Pacific Ocean, they range as far north as Alaska and the Bering
Sea and as far south as Chile and New Zealand. In Alaska, leatherback turtles are found as far north as
60.34 N, 145.38W and as far west as the Aleutian Islands (Hodge 1979, Stinson 1984). Leatherback
turtles have been found in the Bering Sea along the coast of Russia (Bannikov et al. 1971).

L eatherback turtles undertake the longest migrations of any other seaturtle and exhibit the broadest
thermal tolerances (NMFS and USFWS 1998). L eatherback turtles are able to inhabit intensely cold
waters for a prolonged period of time because leatherbacks are able to maintain body temperatures
several degrees above ambient temperatures. Leatherback turtles are typically associated with
continental shelf habitats and pelagic environments, and are sighted regularly in offshore waters (>328
ft). Leatherback turtles regularly occur in deep waters (>328 ft), and an aerial survey study in the
Northeast found that |eatherbacks were sighted in water depths ranging from 3 to 13,618 ft, with a
median sighting depth of 131.6 ft (CeTAP 1982). This same study found leatherbacks in waters ranging
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from 7 to 27.2 °C.

L eatherback turtles are uncommon in the insular Pacific Ocean, but individual leatherback turtles are
sometimes encountered in deep water and prominent archipelagoes. To alarge extent, the oceanic
distribution of leatherback turtles may reflect the distribution and abundance of their macroplanktonic
prey, which includes medusae, siphonophores, and salpae in temperate and boreal latitudes (NMFS and
USFWS 1996). Thereislittle information available on their diet in subarctic waters.

4.12.2 LifeHistory Information

Although leatherbacks are along lived species (> 30 years), they are somewhat faster to mature than
loggerheads, with an estimated age at sexual maturity reported as about13-14 years for females, and an
estimated minimum age at sexual maturity of 5-6 years, with 9 years reported as a likely minimum (Zug
and Parham 1996).

L eatherback sea turtles are predominantly distributed pelagically where they feed on jellyfish such as
Somolophus, Chryaora, and Aurelia (Rebel 1974). Leatherbacks are deep divers, with recorded divesto
depths in excess of 1000 m, but they may come into shallow waters if there is an abundance of jellyfish
nearshore. They also occur annually in places such as Cape Cod and Narragansett bays during certain
times of the year, particularly the fall.

Some of the largest nesting populations of leatherback turtlesin the world border the Pacific Ocean, but
Nno nesting occurs on beaches under U.S. jurisdiction. However, the Pacific coast of Mexico is generally
regarded as the most important breeding ground for nesting leatherback turtlesin the world. Leatherback
turtles do not generally nest in the insular Central and North Pacific (except the Solomon Islands,
Vanuatu, and Fiji). Nesting iswidely reported from the western Pacific, including China, southeast Asia,
Indonesia, and Australia.

4.12.3 Listing status

The leatherback was listed as endangered on June 2, 1970 and a recovery plan was issued in 1998.

L eatherback turtles are included in Appendix | of the Convention on International Trade in Endangered

Species of Wild Fauna and Flora, which effectively banstrade. Critical habitat has not been designated
for leatherback turtles in the U.S. Pacific, largely because nesting is not known to occur in U.S. territory
and important foraging areas have not been identified.

4.12.4 Population statusand trends

Globally, leatherback turtle populations have been decimated worldwide. The global |eatherback turtle
population was estimated to number approximately 115,000 adult femalesin 1980 (Pritchard 1982), but
only 34,500 in 1995 (Spotila et a. 1996). The decline can be attributed to many factorsincluding
fisheries aswell as intense exploitation of the eggs (Ross, 1979). On some beaches nearly 100% of the
eggs laid have been harvested (Eckert, 1996). Eckert (1996) and Spotila et a. (1996) record that adult
mortality has also increased significantly, particularly as aresult of driftnet and longline fisheries.

The Pacific population appears to be in acritical state of decline. The East Pacific |eatherback
population was estimated to be over 91,000 adults in 1980 (Spotila 1996), but is now estimated to
number less than 3,000 total adult and subadult animals (Spotila 2000). Leatherback turtles have
experienced magjor declines at all major Pacific basin rookeries. At Mexiquillo, Michoacan, Mexico,
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Sarti et al. (1996) reported an average annual decline in nesting of about 23% between 1984 and 1996.
The total number of females nesting on the Pacific coast of Mexico during the 1995-1996 season was
estimated at fewer than 1,000. Lessthan 700 females are estimated for Central America (Spotila 2000).
In the western Pacific, the decline is equally severe. Current nestings at Terengganu, Malaysia represent
1% of the levels recorded in the 1950s (Chan and Liew 1996).

The status of the Atlantic population islessclear. In 1996, it was reported to be stable, at best (Spotila
1996), but numbers in the Western Atlantic at that writing were reported to be on the order of 18,800
nesting females. According to Spotila (pers.comm.), the Western Atlantic population currently numbers
about 15,000 nesting femal es, whereas current estimates for the Caribbean (4,000) and the Eastern
Atlantic (i.e. off Africa, numbering ~ 4,700) have remained consistent with numbers reported by Spotila
et a.in 1996. Between 1989 and 1995, marked leatherback returns to the nesting beach at St. Croix
averaged only 48.5%, but that the overall nesting population grew (McDonald, et. al, 1993). Thisisin
contrast to a Pacific nesting beach at Playa Grande, Costa Rica, where only 11.9% of turtlestagged in
1993-94 and 19.0% of turtles tagged in 1994-95 returned to nest over the next five years.
Characterizations of this population suggest that it has a very low likelihood of survival and recovery in
the wild under current conditions.

Spotilaet a. (1996) describe a hypothetical life table model based on estimated ages of sexual maturity
at both ends of the species’ natural range (5 and 15 years). The model concluded that |eatherbacks
maturing in 5 years would exhibit much greater population fluctuations in response to external factors
than would turtles that mature in 15 years. Furthermore, the simulations indicated that |eatherbacks
could maintain a stable population only if both juvenile and adult survivorship remained high, and that if
other life history stages (i.e. egg, hatchling, and juvenile) remained static, “ stable leatherback
populations could not withstand an increase in adult mortality above natural background levels without
decreasing.

4.12.5 Impactsof human activity on the species

The primary threats to leatherback turtles are entanglement in fishing gear (e.g., gillnets, longlines,
lobster pots, weirs), boat collisions, and ingestion of marine debris (NMFS and USFWS 1997). The
foremost threat is the number of leatherback turtleskilled or injured in fisheries. Spotila (2000) states
that a conservative estimate of annual |eatherback fishery-related mortality (from longlines, trawls and
gillnets) in the Pacific during the 1990sis 1,500 animals. He estimates that this represented about a 23%
mortality rate (or 33% if most mortality was focused on the East Pacific population). Spotila (2000)
asserts that most of the mortality associated with the Playa Grande nesting site was fishery related. As
noted above, |eatherbacks normally live at least 30 years, usually maturing at about 12-13 years. Such
long-lived species can not withstand such high rates of anthropogenic mortality.

Based on recent modeling efforts, the leatherback turtle population cannot withstand more than a 1%
human-related mortality level which tranglates to 150 nesting females (Spotila et al. 1996; Spotila pers.
comm.). Asnoted previously, there are many human-related sources of mortality to leatherbacks; every
year, 1,800 leatherback turtles are expected to be captured or killed as aresult of federally-managed
activitiesin the U.S. (thistotal includes both lethal and non-lethal take). An unknown number of
leatherbacks are captured or killed in fisheries managed by states. Spotila et al. (1996) recommended not
only reducing fishery-related mortalities, but also advocated protecting eggs and hatchlings. Zug and
Parham (1996) point out that a combination of the loss of long-lived adults in fishery-related mortalities
and alack of recruitment stemming from elimination of annual influxes of hatchlings because of intense
egg harvesting has caused the sharp decline in leatherback populations.
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413 Steller Sealion Critical Habitat
Theterm “critical habitat” is defined in the ESA (16 U.S.C. 1532(5)(A) to mean:

(i) the specific areas within the geographic area occupied by the species, at thetimeit is
listed in accordance with the provisions of section 4 of this Act, on which are found those
physical or biological features (I) essential to the conservation of the species and (I1)
which may require special management consideration or protection; and (ii) the specific
areas outside of the geographical area occupied by the species at thetimeitislisted in
accordance with the provisions of section 4 of this Act, upon a determination by the
Secretary that such areas are essential to the conservation of the species.

The ESA also states that “ Except in those circumstances determined by the Secretary, critical habitat
shall not include the entire geographical area which can be occupied by the threatened or endangered
species.”

By this definition, critical habitat includes those areas that are essential to the “conservation” of a
threatened or endangered species. The ESA defines the term “conservation” as: “. . . to use and the use
of all methods and procedures which are necessary to bring any endangered species or threatened species
to the point at which the measures provided pursuant to this Act are no longer necessary.” That is, the
status of the species would be such that it would be considered “recovered.” Therefore, the area
designated as critical habitat should contain the physical and biological resources necessary to support
and sustain a population of athreatened or endangered species that is sufficiently large and persistent to
be considered recovered.

4.13.1 Establishment of Steller sealion critical habitat

The areas designated as critical habitat for the Steller sealion were determined on the basis of the
available information on life history patterns of the species, with particular attention paid to land sites
where animals haul out to rest, pup, nurse their pups, mate, and molt, and to marine sites considered to be
essential foraging areas. The foraging areas were determined on the basis of sightings of sealions at sea,
incidental catch data (Loughlin and Nelson 1986, Perez and L oughlin 1991), and foraging studies using
satellite-linked tracking systems. Critical habitat areas were determined with input from NMFS scientists
and managers, the Steller Sea Lion Recovery Team, independent marine mammal scientists invited to
participate in the discussion, and the public. The proposed rule for establishment of critical habitat for
the Steller sealion was published on 1 April 1993 (58 FR 17181), and the final rule was published on 27
August 1993 (58 FR 45269). The following areas have been designated as critical habitat in the action
area of one or more of the proposed fisheries (Fig. 4.9).

4.13.1.1 Alaskarookeries, haulouts, and associated ar eas

In Alaska, al major Steller sealion rookeriesidentified in Table 1 [their Table 1] and major
haulouts identified in Table 2 [their Table 2] and associated terrestrial, air, and aquatic zones.
Critical habitat includes aterrestrial zone that extends 3,000 feet (0.9 km) landward from the
baseline or base point of each magjor rookery and major haulout in Alaska. Critical habitat
includes an air zone that extends 3,000 feet (0.9 km) above the terrestrial zone of each major
rookery and major haulout in Alaska, measured vertically from sealevel. Critical habitat
includes an aquatic zone that extends 3,000 feet (0.9 km) seaward in State and Federally
managed waters from the baseline or basepoint of each major haulout in Alaskathat is east of
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144° W long. Critical habitat includes an aquatic zone that extends 20 nm (37 km) seaward in
State and Federally managed waters from the baseline or basepoint of each major rookery and
major haulout in Alaska that iswest of 144° W long.

4.13.1.2 Three special aquatic foraging areasin Alaska

Three special aguatic foraging areas in Alaska, including the Shelikof Strait area, the Bogos of
area, and the Seguam Pass area.

Shelikof Strait Foraging Area

Critical habitat includes the Shelikof Strait areain the Gulf of Alaskawhich. . .
consists of the area between the Alaska Peninsula and Tugidak, Sitkinak, Aiaktilik,
Kodiak, Raspberry, Afognak and Shuyak Islands (connected by the shortest lines):
bounded on the west by aline connecting Cape Kumlik (56°38"/157°26"W) and the
southwestern tip of Tugidak Island (56°24'/154°41'W) and bounded in the east by aline
connecting Cape Douglas (58°51"N/153° 15 'W)and the northernmost tip of Shuyak Island
(58°37'N/152°22°'W).

Bogoslof Foraging Area

Critical habitat includes the Bogoslof areain the Bering Sea shelf which . . . consists of
the area between 170°00'W and 164°00"W, south of straight lines connecting
55°00"N/170 00'W and 55°00"N/168°00"W; 55°30"N/168°00"W and 55°30'N/166°00"W;
56°00"N/166°00"W and 56°00"N/164°00'W and north of the Aleutian Islands and straight
lines between the islands connecting the following coordinates in the order listed:

52°49.2'N/169°40.4'W; 52°49.8'N/169°06.3'W; 53°23.8'N/167°50.1'W;
53°18.7'N/167°51.4'W; 53°59.0'N/166°17.2"W; 54°02.9'N/163°03.0'W;
54°07.7'N/165°40.6'W; 54°08.9'N/165°38.8'W; 54°11.9'N/165°23.3'W;
54°23.9'N/164°44.0W

Seguam Pass Foraging Area

Critical habitat includes the Seguam Pass area which ... consists of the area between
52°00'N and 53°00"N and between 173°30'W and 172°30'W.

4.13.2 Physical and biological featuresof Steller sealion critical habitat

For the Steller sealion, the physical and biological features of its habitat that are essential to the species’
conservation are those that support reproduction, foraging, rest, and refuge. Land or terrestrial habitat is
relatively easy to identify on the basis of use patterns and because land use patterns are more easily
observed. The areas used are likely chosen because they offer refuge from terrestrial predators (e.g., are
inaccessible to bears), include suitable substrate for reproductive activities (pupping, nursing, mating),
provide some measure of protection from the elements (e.g., wind and waves), and are in close proximity
to prey resources.

Prey resources are the most important feature of marine critical habitat. Marine areas may be used for a
variety of other reasons (e.g., socia interaction, rafting or resting), but foraging is the most important sea
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lion activity that occurs when the animals are at sea. Two kinds of marine habitat were designated as
critical. First, areas around rookeries and haulouts were chosen based on evidence that lactating, adult
females took only relatively short foraging trips during the summer (20 km or less; Merrick and Loughlin
1997). These areas were a so important because young-of-the-year sea lions took relatively short foraging
tripsin the winter (about 30 km; Merrick and Loughlin 1997) and are just learning to feed on their own,
so the availability of prey in the vicinity of rookeries and haulouts appeared crucia to their transition to
feeding themselves.

Similarly, areas around rookeries are likely to be important for juvenile sealions. While the foraging
patterns of juveniles are only now being studied in the BSAI region, they probably depend considerably
on prey resources close to haulouts. Evidence indicates that decreased juvenile survival may be an
important proximate cause of the sealion decline (Y ork 1994, Chumbley et al. 1997), and that the growth
rate of individual young seals was depressed in the 1980s. These findings are consistent with the
hypothesis that young animals are nutritionally stressed. Furthermore, young animals are almost
certainly less efficient foragers and probably have relatively greater food requirements which, again,
suggests that they may be more easily limited or affected by reduced prey resources or greater energetic
requirements associated with foraging at distant locations. Therefore, the areas around rookeries and
haulouts must contain essential prey resources for at least lactating adult females, young-of-the-year, and
juveniles, and those areas were deemed essential to protect.

Second, three additional areas were chosen based on (1) at-sea observations indicating that sealions
commonly used these areas for foraging, (2) records of animalskilled incidentally in fisheriesin the
1980s, (3) knowledge of sealion prey and their life histories and distributions, and 4) foraging studies.

In 1980, Shelikof Strait wasidentified as a site of extensive spawning aggregations of pollock in winter
months. Records of incidental take of sealionsin the pollock fishery in this region provide evidence that
Shelikof Strait is an important foraging site (Loughlin and Nelson 1986, Perez and Loughlin 1991). The
southeastern Bering Sea north of the Aleutian Islands from Unimak Island past Bogoslof Island to the
Islands of Four Mountainsis also considered a site that has historically supported alarge aggregation of
spawning pollock, and is also an area where sighting information and incidental take records support the
notion that thisis an important foraging area for sealions (Fiscus and Baines 1966, K ajimura and
Loughlin 1988). Finally, large aggregations of Atka mackerel are found in the area around Seguam Pass.
These aggregations have supported afishery since the 1970s, and are in close proximity to a major sea
lion rookery on Seguam Island and a smaller rookery on Agligadak Island. Atka mackerel are an
important prey of sealionsin the central and western Aleutian Islands. Records of incidental take in
fisheries also indicate that the Seguam areais an important area for sealion foraging (Perez and Loughlin
1991).

While many of the important physical and biological elements of Steller sealion critical habitat can be
identified, most of those features (particularly biological features) cannot be described in a complete and
guantitative manner. For example, prey species within critical habitat can not be described in detail or
with a demonstrated measure of confidence, and the lack of such information is an important impediment
to the analysis of fishery effects. Walleye pollock, Atka mackerel, Pacific cod, rockfish, herring, capelin,
sand lance, other forage fish, squid, and octopus are important prey items found in Steller sealion critical
habitat but for most (if not all) of these species, we are not able to reliably describe their abundance,
biomass, age structure, or temporal and geographic distribution within critical habitat with sufficient
clarity and certainty to understand how they interact with Steller sealions or other consumers, including
fisheries. Atkamackerel may be one of the more easily characterized sealion prey items, but we can not
describe their onshore and offshore movements, their distribution inside and outside of critical habitat or
in the vicinity of rookeries and haulouts, the relation between eastern and western stocks (or whether
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separate stocks exist), the causes for their (apparent) two- to three-fold changes in abundance over the
last two decades, and so on. Pollock appear to be considerably more dynamic in their spatial and
temporal patterns, and their presence within Steller sealion critical habitat is even more difficult to
describe in a detailed or quantitative fashion.
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5 ENVIRONMENTAL BASELINE

Environmental baselines for biological opinionsinclude the past and present impacts of all state, Federal
or private actions and other human activitiesin the action area, the anticipated impacts of all proposed
Federal projectsin the action areathat have aready undergone formal or early section 7 consultation, and
the impact of State or private actions which are contemporaneous with the consultation in process

(50 CFR 8402.02). The environmental baseline for this biological opinion includes the effects of awide
variety of human activities and natural phenomena that may affect the survival and recovery of
threatened and endangered speciesin the action area. NMFS recognizes that natural phenomena and
many human activities have contributed to the current status of populations of threatened and endangered
speciesin the action area. Some of those activities have occurred in the past but no longer affect these
species. Other activities may have affected, and continue to affect populations of listed speciesin the
action area.

NMFS has managed fisheries under the FMPs for Alaska groundfish in the BSAI and the GOA since
1978 and 1981, respectively. The actions being considered in this biological opinion necessarily include
past activity under the FMPs as well as proposed actions for continuing the future fisheries. Therefore,
the status of threatened and endangered species in the action area partly reflects past activities conducted
under these FMPs and other environmental and human-induced impacts. Consequently, the
Environmental Baseline for this biological opinion will include fisheries and other activities associated
with these FMPs that occurred prior to the present.

51 Environmental Changein the Action Area

This section summarizes the principal natural phenomena and human-related activities in the action area
that are either occurring, or have occurred, and are believed to affect designated critical habitat and also
the likelihood that threatened and endangered species will survive and recover in the wild. To prepare
this section, NMFS relied on numerous published documents; environmental impact statements prepared
by NMFS and the Department of the Interior's Minerals Management Service; annual Stock Assessment
for Fisheries Evaluation (SAFE) reports for the groundfish fisheries of the BSAI, and GOA; documents
that have been transmitted with annual SAFE reports since 1995; biological opinions prepared on Federal
activitiesin the action area; and detailed information on the ecology of this region provided in reports
prepared for the Minerals Management Service's Outer Continental Shelf Environmental Assessment
Program; Ackley et al. (1995), Bakkala (1993), Hood and Calder (1981), Hood and Zimmerman (1986),
Loughlin and Ohtani (1999), and the National Research Council (1996).

5.1.1 Natural climatic variability and the regime shift hypothesis

The North Pacific Ocean is dominated in the winter by an atmospheric phenomenon called the Aleutian
Low. The Aleutian Low is a semi-permanent low pressure area that devel ops late in the year, dominates
the winter, and beginsto break down during the spring to be replaced by an extensive high pressure
system during the summer (Beamish 1993). It can produce changes in atmospheric temperature, storm
tracks, ice cover, and wind direction in the BSAI, and GOA (Wyllie-Echeverria and Wooster 1998).
Short-term El Nifio Southern Oscillation events intensify the Aleutian Low Pressure cell, which enhances
wind forcing and precipitation in the North Pacific. This increases the advection of warm water into the
northern region of the North Pacific Ocean, increases sea surface temperatures in the BSAI, and GOA,
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and can trigger a series of oceanographic events that increase ocean productivity. These events cause the
marine ecosystems of the BSAI, and Gulf of Alaskato oscillate between “warm” climatic regimes and
“cold” climatic regimes (Ebbesmeyer et a. 1991, Trenberth 1990, Brodeur and Ware 1992, Beamish
1993, Francis and Hare 1994, Miller et a. 1994, Trenberth and Hurrell 1994; Ingraham et al. 1998).

From 1940-1941 an intense Aleutian Low was observed over the BSAI, and GOA, this was followed
recently from December 1976 to May 1977 with an even more intense Aleutian Low. During this latter
period, most of the North Pacific Ocean was dominated by this low pressure system which signaled a
change in the climatic regime of the BSAI, and GOA. The system shifted from a“cold” regimeto a
“warm” regime that persisted for several years (Niebauer and Hollowed 1993). Since 1983, the GOA
and Bering Sea have undergone different temperature changes. Sea surface temperatures in the GOA
were generally above normal and those in the Bering Sea were below normal. The temperature
differences between the two bodies of water have jumped from about 1.1 degrees C to about 1.9 degrees
C. Recent evidence now indicates that another regime shift occurred in the North Pacific in 1989.

5.1.2 Impactson Biological Productivity and Animal Populations

Most scientists agree that the 1976/77 regime shift dramatically changed environmental conditionsin the
BSAI and GOA. However, there is considerable disagreement on how and to what degree these
environmental factors may have affected both fish and marine mammal populations. Productivity of the
Bering Seawas high from 1947 to 1976, reached a peak in 1966, and declined from 1966 to 1997. Some
authors suggest that the regime shift changed the composition of the fish community and reduced the
overall biomass of fish by about 50 percent (Merrick et al. 1995, Piatt and Anderson 1996). Other
authors suggest that the regime shift favored some species over others, in part because of afew years of
very large recruitment and overall increased biomass (Beamish 1993, Hollowed and Wooster 1992; 1995;
Niebauer and Hollowed 1993, Wespestad et al. 1997a, Wyllie-Echeverria and Wooster 1998).

All of these authors agree that the regime shift produced environmental conditions that increased the
abundance of numerous fish populations, particularly populations of walleye pollock, Atka mackerel,
Pacific cod and various flatfish species (Beamish 1993, Niebauer and Hollowed 1993). After
reconstructing the strength of different pollock year-classes, Beamish (1993) concluded that the 1978
year-class of walleye pollock was the strongest on record and dominated the commercial pollock catch in
the 1980s. Beamish reached similar conclusions for several species of salmon, Pacific cod in the GOA,
Pacific halibut, Pacific Ocean perch, Atka mackerel, sablefish, and Pacific herring (Beamish 1993). At
the same time, small forage fish like capelin, eulachon, and Pacific sandlance declined in bays and the
nearshore waters of the BSAI and western and central GOA (Anderson and Piatt 1996). Based on these
observations, investigators have generally concluded that the regime shift in the late 1970s dramatically
increased the population size of several marine fish species (Beamish 1993, Hollowed and Wooster 1992;
1995; Wespestad et al. 1997a, Wyllie-Echeverria and Wooster 1998). Other investigators suggest the
regime shift caused the entire structure and composition of the invertebrate and fish communities of the
region to change (Brodeur and Ware 1992, Beamish 1993, Francis and Hare 1994, Miller et al. 1994,
Hollowed and Wooster 1992; 1995; Wyllie-Echeverriaand Wooster 1998). In summary, thereis
considerabl e disagreement about the effect of these oscillations on the carrying capacity (K) of the North
Pacific. Perhaps the carrying capacity was increased for some species and decreased for others, or that
the entire K was either decreased or increased. At this point, the best available scientific and commercial
data are equivocal .

5.1.1.1 Impactson listed species environment
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Although there are several listed speciesin the action area, Steller sealions are used here asan
example becauseit is the listed species for which there is the most information. We will focus
this discussion on the impacts of climate variability and regime shifts on the forage species
known to be important to Steller sealions.

One hypothesisis that during regime shifts, certain species flourish, such as walleye pollock and
Pacific cod, at the expense of other more preferable prey speciesfor Steller sealions. NMFS
believes that the situation is much more complicated than this. First, from 1970 to 1980, the
annual groundfish catch in the BSAI and GOA ranged from 1.3 to 2.3 million mt, very close to
the current catch levels (see Table 5.1). During the same period, the catch of walleye pollock
ranged from 1.0 to 1.9 million mt, which comprised about 70 to 83% of the total groundfish
catch. The highest groundfish catch during this period was 2.3 million mt in 1972, of which the
pollock catch was 1.9 million mt or 83% of the total.

Second, catches of pollock spawned before the regime shift were high. For example, in the
GOA, the catch-per-unit-effort of walleye pollock increased by 6 times from 1961 to 1973-1976
(Ronholt et al. 1978). The greatest increases (about 17 times) were observed in Prince William
Sound and around Kodiak Island. Ronholt et al. concluded that the biomass of walleye pollock
had increased from 15.9 kilograms/hour to 320.5 kilograms/hour between the 1960s and early
1970s. Megrey and Wespestad (1990) estimated the total biomass of walleye pollock in the
action areaat around 12 million mt in 1971 and 1972, which fell below about 10 million mt after
1975 (except for 1982).

The data presented here suggest that walleye pollock comprised the majority of groundfish
catchesin the BSAI and GOA for ailmost a decade before the regime shift. Although catch is not
always areliable proxy for biomass, given the magnitude of the catches in the late 1960s and
1970s, it doesindicate that the pollock biomass had been fairly substantial. In the annual SAFE
document (NMFS 1999), NMFS has used models to hindcast back into the 1970s to estimate
pollock biomass. However, due to inconsistent survey methodology and the lack of reliable
commercial data, NMFS considers those estimates to have very large confidence bounds. For
example, in the SAFE NMFS has estimated the pollock biomass in the early 1970s to be about 2
million mt, yet the catch from 1972 alone was 1.9 million mt (Table 5.1). These estimates are
obviously questionable since it isinconceivabl e that the fishery caught nearly every fish, and
then in 1973 caught another 1.8 million mt of pollock. It isunclear if these catches would have
been sustainable in the long term (i.e., it is possible that overfishing was occurring). This
supports the argument that pollock biomass was substantial before the regime shift, and that our
current estimates of that biomass may not be accurate due to limitations in the avail able data.

While biomass was high before the regime shift, it is also reasonable to conclude that the 1976-
1977 regime shift produced some very large year-classes of gadids (walleye pollock and Pacific
cod). At the sametime, the regime shift produced large year classes of other groups, including
salmonids (Pacific salmon), clupeids (Pacific herring), scorpaenids (sablefish, Pacific ocean
perch, and other rockfish), anoplomatidae (sablefish), and pleuronectids (Pacific halibut) among
others (see Beamish 1993). The effects of the regime shift on the productivity of marine species
was not limited to the BSAI and GOA. Large year classes were produced as far south as
Cdlifornia (Beamish 1993).

NMFS believesit is reasonabl e to conclude that the regime shift created environmental
conditions that produced very large year classes of gadids (i.e. pollock and Pacific cod).
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However, because of the historically high catches of gadids before the regime shift occurred,
NMFS cannot support the hypothesis that the regime shift favored gadids in a way which would
allow them to out compete other fish species and dominate the ecosystem, although the absolute
level of biomassis not well known.

NMFS agrees that many competing factors have contributed to the ecosystem in which Steller
sealions now depend. However, the important question here is whether the diet of Steller sea
lions was adversely affected by the regime shift. Specifically, the question has been raised as to
whether the increase in pollock abundance is now contributing to the decline of Steller sealions.
From the information available, it seems reasonable to conclude that gadids (i.e., pollock and
Pacific cod) were abundant before the regime shift, and that sea lions relied upon them for food
before the decline. Therefore, it isunlikely that a change in the structure of the ecosystem,
resulting in adominance of gadids is the sole cause of the current decline.

Shima et. a.(2000), looked at the GOA and three other ecosystems which contained pinniped
populations, similar commercial harvest histories, environmental oscillations, and commercial
fishing activity. Of the four ecosystems only the GOA pinniped population (Steller sealions)
were decreasing in abundance. They hypothesized that the larger size and restricted foraging
habitat of Steller sealions, especialy for juveniles that forage mostly in the upper water column
close to land, may make them more vulnerable than other pinnipeds to changesin prey
availability. They further reasoned that because of the behavior of juveniles and nursing females,
the entire biomass of fish in the GOA might not be available to them. This would make them
much more susceptible to spatial and temporal changesin prey, especialy during the critical
winter time period (Shimaet. al., 2000).

5.1.1.2 Impactson listed species foraging success

Ashwell-Erickson and Elsner (1981) studied the energetic value of pollock in the diet of both
harbor seals and spotted seals. Their study demonstrated that (a) pollock have lower energy
content than herring, but more energy content than invertebrates like squid and crustaceans, (b)
harbor seals digested significantly more energy from pollock than herring, and (c) that the
energetic value of pollock and herring can depend on how well an animal assimilatesits food,
which will vary by species and by individual. They recognized that pollock had lower caloric
value than fatty species like herring and believed that pinnipeds would have to consume more
pollock to make up the difference (7 percent of their body weight per day versus 5 percent of
body weight for fattier fish like herring). Recently, several authors have resurrected questions
about the caloric value of pollock by arguing that Steller sea lions cannot survive on adiet
dominated by pollock because pollock contain fewer calories than species like herring,
sandlance, capelin, and smelt (Alverson 1992, Rosen and Trites 2000). A recent study conducted
by Rosen and Trites (2000) concluded that captive Steller sealions lost an average of 6.5% of
their body mass after eating only pollock for 11 to 23 days. They concluded that the sealionsin
their study would have to consume 35 to 80 percent more pollock than herring to maintain
similar energy intakes.

From the dietary studies alone, it might be reasonable to conclude that a diet that consisted of
only walleye pollock might cause Steller sealions to lose weight, depending on the physiology of
an individual sealion. Unfortunately, feeding studies of captive animals provide little more than
agenera index of consumption rates that are likely in wild populations because captive animals
are given diets consisting of single species of fish and have activity patterns that do not reflect
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those of wild populations. In the wild, pinnipeds probably feed on species that are most
abundant within their foraging range and are the most easy to capture (in Ashwell-Erickson and
Elsner 1981). Therefore, no clear conclusion can be drawn from the dietary studies that have
been conducted to date.

Merrick et a. (1997) suggested that Steller sealions need adiverse diet to survive. Thiswas
based on observations that Steller sea lions declined most sharply in areas with the lowest dietary
diversity. Thisobservation is supported by the diversity of speciesfound in the diets of Steller
sealions, harbor seals, spotted seals, and fur sealsin the action area. Likewise, Steller sealions
are not likely to persist solely on pollock, although pollock is currently the majority of their diet
(see Table5.2).

Comparisons were made of Steller sealion diets from the GOA, Kodiak Island area, and
southeast Alaska. The diets of Steller sealions from the different time periods and different
regions had percent similarities ranging from 63.85 to 83.85% (coefficients of dissimilarity
ranged from 15.87 to 32.30%). Based on these coefficientsit is reasonable to conclude that the
diets of Steller sealions presented in Table 5.2 are comparable and that species like walleye
pollock, capelin, Pacific cod, and flatfish, occurred in similar proportions. It is also reasonable to
conclude that the diets of the eastern population of Steller sealions contained roughly the same
proportions of walleye pollock as the western sea lion population (see Table 5.2). The diet of
the eastern population of Steller sea lions was less diverse than the diet of the western sealion
population, and contained a lower percentage of fish like capelin, which have been hypothesized
to be more important to Steller sealions. Given thisinformation, it is difficult to reconcile
suggestions that a diet dominated by walleye pollock could cause the decline of Steller sealions,
in part because of the increasing trend of Steller sealion populations in southeast Alaska and the
similar dominance of pollock in their diets.

If anon-preferable diet was a major factor in the decline of Steller sealionsin Alaska, then it
would be expected that other populations of Steller sealions eating asimilar diet would also
suffer nutritional stress and possibly population declines. However, this does not appear to be
the case. In Southeast Alaska, despite comparable diets, the population of Steller sealions
increased by several percent per year from 1979-1997 (Sease et al. 1993, Strick et al. 1997,
Sease et al. 1999, Sease and Loughlin 1999). In British Columbia, Canada (P. Olesiuk,
Department of Fisheries and Oceans, unpubl. data) and in Oregon (R. Brown, Oregon
Department of Fish and Wildlife, unpubl. data) the Steller sea lions have remained stable.
Similarly, populations of Steller and California sea lionsin Washington, Oregon, and California
have been stable even though they rely on diets dominated by whiting (Merluccius bilinearis),
another gadid that likely has alower caloric value than capelin or herring. After the whiting
fishery was closed south of 42° N, the number of adult California sea lions observed foraging off
the Farallon Islands increased during the fall and observations of adult sealionsincreased during
the summer (Baraff 1999).

There are severa explanations for this disparity which have been proposed in peer reviewed
documents and by the public: (1) the eastern and western populations of Steller sealions have
different physiologies and, as a result, different responsesto their diets, (2) the regime shift has
altered the diet of the western population differently than the eastern population, which has
resulted in the decline in the western stock, and (3) other environmental conditions caused by the
regime shift have resulted in the decline of Steller sealions.
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Thefirst explanation is unlikely. It istrue that the eastern and western populations of
Steller sealions have genetic differences (Bickham et al. 1998), which could result in
different enzymatic responses to similar prey species resulting in different abilitiesto
synthesize proteins. However, this explanation is not likely given the overlapping
digestive efficiencies of various pinniped species on diets of pollock, herring, and other
food items (Ashwell-Erickson and Elsner 1981, Rosen et a. 2000a). It would be
extremely unlikely for the two sealion populations to have such different responses to
similar diets. Therefore, this explanation is rejected.

The second explanation is possible, but unlikely. The earlier regime shift of 1940-1941
(warm to a cool phase) was very intense. Y et the best available information on the
abundance of Steller sealions prior to the 1970s suggests they did not experience sharp
population declines similar to the 1970s and 1980s after the regime shift of 1976/77

(cool to awarm phase). The available information on the size of the Steller sealion
population in the mid-1950s al so suggests that Steller sealions probably had not declined
in response to the regime shift of 1940-1941 (Kenyon and Rice 1961, Merrick et al.
1987). Careisrequired in drawing any conclusions from these data, but it does suggest
that Steller sealions are not always disadvantaged by regime shifts, which suggests other
contributing factors to the current decline.

Some popul ations of mammal's experience declines similar to the magnitude observed
with Steller sealions, but these mammals are usually short-lived, and have very high
fecundity. Long-lived mammals such as sealions rarely experience declines of 80 to 90
percent except when they are struck by disease or some other catastrophic factor. “K”
selected species like Steller sealions grow slowly, have low fecundity, and have
developed physiological responses to resist dramatic population declines caused by
natural environmental change. Since they are long lived, their breeding populations are
protected against short term changesin juvenile survival (Lowry et al. 1982). However,
long term adverse affects on survival would have devastating effects on the population as
it would take many decades to rebuild a population.

Furthermore, as described above, the current diet of Steller sealionsin both the eastern
and western populations is dominated by pollock. Because the eastern population is
increasing, it seems unlikely that the same pattern of prey consumption seen in both
stocks would cause a decline in the western stock and an increase in the eastern stock.
Again, other factors are likely contributing to the difference between these two
populations.

It seems unlikely that Steller sealions would respond to a regime shift with population
declines of 80% or more, particularly given the fact that we believe regime shifts happen
at 30 to 50 year intervals. It isunreasonable to expect this species to recover quickly
after each regime shift. It isimportant to note that NMFS does not suggest that regime
shifts would not cause Steller sealionsto decline at al, rather, that declines of 80 to 90%
in the face of short-term, environmental change would imply that Steller sealions are
poorly adapted to changes in their environment, after surviving for thousands of yearsin
that environment.

Based on the best scientific and commercia data available, NMFS concludes the following:
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> Gadids such as walleye pollock and Pacific cod were dominant in the pelagic groundfish
community both before and after the regime shift;

> The regime shift created environmental conditions that produced large year-classes of
many speciesin the BSAI and GOA (including gadids);

> A diet solely of pollock may contribute to nutritional stress of Steller sealions; and,

> The regime shift of 1976-1977 was not solely responsible for the decline of the western
population of Steller sealions.

Therefore, NMFS believes that the cause of the continued decline of Steller sealionsis not
solely afunction of the regime shift, and that other factors such as fishing, predation, and
harassment are also likely contributors to the decline. These other factors will be discussed
further in this biological opinion. The existence of these contributing causes of the decline do
not relieve NMFS of the responsibility to insure, under the ESA, that any action authorized by
NMFSisnot likely to jeopardize the continued existence of listed species or adversely modify
critical habitat for any listed species.

5.1.2 Possible changesin the carrying capacity of the Bering Sea and Gulf of Alaska

Populations can experience abrupt and dramatic declines because of dramatic reductionsin
environmental carrying capacity (Odum 1971). Such areduction could explain the decline of top
predators in the BSAI and GOA. One hypothesis argues that the regime shift favored gadids which
decreased the quality of the natural environment for pinnipeds and some seabirds, due to the lower
energy content compared to herring and capelin that theoretically dominated the pelagic community
during the "cold" regimes. As aresult, thistheory would indicate that the regime shift lowered the
carrying capacity of the BSAI and GOA for species like Steller sealions, northern fur seals, harbor seals,
kittiwakes, and murres.

Conversdly, the other side of this debate accepts that the climatic regime shifted in the mid-1970s and
that the regime shift produced large year-classes of groundfishin 1976-1977 (NMFS 1998). Thiswould
not necessarily reduce the carrying capacity of the system for pinnipeds, such as Steller sealions,
northern fur seals, harbor seals, kittiwakes, or murres. Infact, it could possibly increase the carrying

capacity.

All animal populations fluctuate over time; sometimes in response to changesin their physical
environment, sometimes in response to changesin their ecological relationships (predator-prey
dynamics), and sometimes in response to combinations of the two. Large, natural variability often masks
the effects of human activity on natural ecosystems and populations. Because of the complex
relationships between wild populations, their physical environment, and their ecological relationships, it
is extremely difficult to assign a populations' decline to asingle cause.

Further complicating our understanding of these natural phenomena, a magjor expansion of the groundfish
fisheries occurred in the BSAI and GOA during the 1977-1978 regime shift. Asthese groundfish
fisheries expanded, numerous investigators expressed concern about the effects of the expanded fisheries
on populations of pinnipeds and seabirdsin the North Pacific Ocean (Alverson 1991, Ashwell-Erickson
and Elsner 1981). Several populations of seabirds and pinnipeds declined from the early to mid-1980s.
As aresult, scientists and fishery managers began to debate the relative roles of the regime shift and the
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groundfish fisheries on trophic relationshipsin the BSAl and GOA (Lowry et al. 1982, Alaska Sea Grant
1993). When Steller sealions were listed as threatened in 1990, then reclassified to endangered in 1997,
the debate increased in intensity.

It isclear, given an almost 90% reduction in the western population of Steller sealions, that the
environmental carrying capacity has somehow been reduced. The decline has been so severe, and
continuous, that Steller sealions have been listed as an endangered species under the ESA, and is
thereby given all the substantive protections associated with that Act. Given the equivocal data
surrounding the dietary needs of Steller sealions, the regime shift hypothesis, and massive population
declines, it is highly unlikely that natural environmental change has been the sole underlying cause for
the decline of Steller sealions. Therefore, this consultation looks to other possible causes of the decline
recognizing that environmental change is an important component in this equation, and may combine
with other factors to contribute to the past and continuing decline of Steller sealions.

5.2 Impacts of Killer Whale Predation on Natural Mortality of Listed Species

The following discussion summarizes the best available scientific information on the magnitude and
likely impacts of Orca predation on listed speciesin the action area. Thisinformation istypically
presented in the Status of Species section. However, given the magnitude of the impacts, especially on
Steller sealions, it is appropriate to discuss this source of natural mortality in the Baseline.

521 Steller sealions

Killer whale predation on Steller sealions has likely been a considerable source of natural mortality for
the species. During the 1970s, when Steller sealions were at their highest recorded level s (about
200,000 animals), predation by killer whales, although numerically large, was probably a minor factor in
population growth. Today, given the nearly 90% decline in the population size of Steller sealions, itis
likely that the impact of similar levels of killer whale predation is more significant and may be affecting
the species ability to recover.

For thisanalysis, it has been assumed that predation on Steller sealionsis by transient-type killer whales
only (Barrett-Lennard et a. 1995, Forney et al. 1999). A status report on the eastern North Pacific
transient stock of killer whalesisincluded in Forney et al. (1999). The distribution of this stock ranges
from waters off Alaska south to California. The stock is described as a trans-boundary stock, including
killer whales from British Columbia (Canada) and the U.S. A minimum population estimate of 336 is
reported by Forney et al. (1999). No data are reported concerning trends in abundance.

Regarding predation by killer whales on Steller sealions, Frost et al.(1992) reported that an unusual
number of killer whales appeared inshore in waters of the southeastern Bering Seain the summers of
1989 and 1990. Multiple sightings of killer whales were reported from Bristol Bay and the Kuskokwim
Bay, where killer whales had been seen only rarely in previous years. Of the 27 reported sightingsin
1989 and 1990, one sighting of 4 whales near Round Island involved chasing of a Steller sealion.

The most comprehensive paper on the impact of killer whale predation on Steller sealion populationsis
by Barrett-Lennard et al. (1995). In thisreport, the authors summarize the results of a survey of mariners
regarding observations of killer whale predation on Steller sea lions, available data on the diet of killer
whales based on stomach content analysis from stranded killer whalesin Alaska and British Columbia,
an analysis to estimate the population size of transient killer whales in the eastern North Pacific, and the
results of a simulation analysis on the impacts of killer whale predation on Steller sealion populations.
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The authors concluded the following:

. There have been surprisingly few observations of killer whale predation on Steller sealions by
mariners and that most of the attacks that have been witnessed have been directed at adult
animals,

. Pup mortality of Steller sealions caused by killer whalesislikely underestimated by techniques

based on direct observations;

. Two of eight stomachs (25%) from stranded killer whales contained at least some marine
mammal tissues, including tissues from Steller sealions;

. Thereare at least 250 transient killer whales in the eastern North Pacific, where approximately
50% of these occur south of Prince William Sound and 50% occur in Prince William Sound or to
the west;

. Killer whale predation did not cause the observed decline in sea lion abundance between the
1970s and the 1990s, but at current population levels may be a contributing factor to the current
decline; and

. At apopulation size of 125 killer whales and 42,000 Steller sealions, 18% of the deaths
occurring annually could be caused by killer whale predation. However, the authors noted that
the results of the simulations “are not better than the assumptions they are built on” (p. 38).

In the concluding paragraph of the report, the authors also noted that “A better understanding of the
impact of killer whale predation on Steller sealion populations requires more precise knowledge of the
age-specificity and seasonality of killer whale predation patterns.”

As presently drafted, NMFS considers the conclusions of the Barrett-Lennard et al. report adequate to
support the conclusion that killer whale predation on the current population of Steller sealionsin western
Alaskais potentially significant and should be investigated further. However, prior to final publication,
NMFS believes the following concerns need to be addressed by the authors of the report. First,
considerable uncertainty (as noted by the authors) exists in the estimates of parameters used to run the
simulations. At a minimum, this uncertainty should be incorporated into the estimation process and used
to provide some type of confidence interval around specific output parameters. For example, thereisno
information available that supports the parameters used to conclude that the vulnerability of pups to killer
whale predation is five times the vulnerability of 5to 20 year old animals. Likewise, there are
inadequate data to support the value used in the model regarding the proportion of Steller sealionsin the
killer whale diet. Whileit is unreasonable to expect the authors to provide the information needed to
reduce uncertainty in the parameters used in their model, it is clear that additional research is needed
before reliable conclusions regarding the impact of killer whale predation on Steller sealions can be
finalized.

Second, there are a number of problems in the way the model was constructed. These include, but are
not limited to, the following:

. The authors assumed that density dependent effects in the dynamics of the sealion
population model were unimportant because the range of population sizes of Steller sea
lions used in the simulations was well below maximum levels. Thiswould be a
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reasonable approach if it could be assumed that the carrying capacity (K) for this
population was constant. However, as noted by several authors (Alverson 1992, Rosen
and Trites 2000a) such an assumption seems unwarranted regarding Steller sealions.
Therefore, the underlying population model for Steller sealions needsto berevised to
account for the possibility of density dependent effectsin sealion dynamics dueto a
reduction in the carrying capacity of the environment for Steller sealions.

. The authors assumed that killer whale predation on Steller sea lions was additive rather
than assuming that at least some of the mortality was compensatory. This differenceis
likely to be insignificant in models where the population growth rate is independent of
density, but islikely to be very important where the growth rate of the sealion
population is affected by its status relative to K. Therefore, one approach that needsto
be incorporated into the analysis is the assumption that the mortality of sealions caused
by killer whale predation is entirely compensatory in a density dependent model.

As noted above, the available data are inadequate to develop areliable estimate of what fraction of total
Steller sealion mortality is due to predation by killer whales. However, as afirst-order approximation,
the following simplified approach was developed. The results are similar to those reported by Barrett-
Lennard et al. Here NMFS has estimated the number of Steller sealions eaten by a population of killer
whales, the mortality rate associated with that level of predation, and the percentage of total mortality
due to killer whale predation. The number of sea lions eaten by a specified number of killer whales was
calculated as the product of:

The amount of Steller sealions eaten by an average sized killer whale in kg/day;
The number of dayskiller whales feed on Steller sealions;

The number of killer whales in the population;

The average weight of a Steller sealion; and

The percent of Steller sealionsin the diet of killer whales.

agkrwbdpE

In the analysis it was assumed that the Steller sea lion population was declining at 5% per year and that
killer whale predation was additive. Using the scaled vital rates reported by Y ork (1994), the crude death
rate in the absence of killer whale predation was estimated to equal 0.20. It was also assumed that the
average size of a Steller sealion was 160 kg and that killer whales consume 74 kg/day/animal (Barrett-
Lennard et al. 1995). Clearly, the uncertainty included in Table 5.3 is only a subset of the actual
uncertainty associated with such a calculation, so the reported results should only be considered as a
rough approximation to the real impact of killer whales in the North Pacific on the western stock of
Steller sealions.

Theresults (Table 5.3) indicate that killer whale predation by 125 killer whales on a population of 42,000
Steller sealions could cause an annual mortality of between 5% to 8%. Expressed as afraction of the
crude death rate, killer whale predation could be responsible for a minimum of 20% or as much as 27%
of total mortality. The uncertainty in these results are likely underestimated, as the fraction of Steller sea
lion biomassin the diet of killer whales that are located in the range of the western stock of Steller sea
lionsis unknown. For example, if the percent of killer whale diet made up of sealionswas only 5%
(rather than between 10% and 15% assumed in Barrett-Lennard [1995]), the resulting annual mortality
associated with killer whale predation would be only 2.5%, while if there were 250 killer whales the
annual mortality associated with adiet of 25% sea lions would be 13%.
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5.3 Impact to Water Quality Dueto Human Population Growth in the Action Area

As the size of human communities increases, there is an accompanying increase in habitat alterations for
housing, roads, commercial facilities, and other infrastructure. The impacts of these activities on
landscapes and the biota they support increases as the size of the human population expands. The Alaska
population has increased by almost 50 percent in the past 20 years, most of that increase has occurred in
the Cities of Anchorage and Fairbanks (Table 5.4). Outside of the City of Anchorage, few of the cities,
towns, and villages would be considered urbanized. Despite low levels of industrialization in the action
area, some commercial and industrial facilitiesin the action area have had, or have the potential for
significant, adverse effects on the terrestrial, coastal, and marine environments, primarily because of their
potential effects on water quality.

Four superfund sites occur in the action area: Adak Naval Air Station (Aleutians West), EImendorf Air
Force Base (Borough of Anchorage), Fort Richardson Army Base (Borough of Anchorage), and the U.S.
Department of Transportation's Standard Steel and Metals Salvage Y ard ((Borough of Anchorage).

The Naval Air Station at Adak covers about 64,000 acres on the Island of Adak near the western end of
the Aleutian Island archipelago. Adak Island became a military base in 1942 and has been controlled by
the U.S. Navy since 1950. In 1986, the Navy identified 32 areas that potentially received hazardous
substances, including chlorinated solvents, batteries, and transformer oils containing polychlorinated
biphenyls (PCBs) over a period of 40 years. Investigations on the island focused on two areas: the
Palisades Landfill and Metals Landill. Disposals had stopped at the Palisades landfill in the 1970s and
the landfill was covered. The Metals landfill contains a hazardous waste pile under the Resource
Conservation and Recovery Act and a closure plan is being devel oped the site.

The cities of Kodiak and Unalaska both have wastewater treatment plants, along with the City of
Anchorage and several citiesin the Kenai borough. Most of theindustrial facilitiesin the action area
(outside of Anchorage and the Kenai Borough) are involved in seafood processing. Canneries or land-
based processors occur at Adak, Anchorage, Chignik, Cordova, Dillingham, Egegik, Emmonak,, False
Pass, Homer, Kenai, King Cove, King Salmon, Kodiak, Larsen Bay, Nikiski, Ninilchik, Nome, St. Paul,
Sand Point, Savoonga, Seward, Soldotna, Togiak, Toksook Bay, Unalaska, Vadez, and Whittier.

In the 1970s, fish and shellfish waste discharged from mobile and shore-based processors at K odiak,
Dutch Harbor, and Akutan polluted coastal waters around those communities (Jarvela 1986). In 1976,
waste was discharged at Dutch Harbor. In 1983, the shore-based Trident Seafoods plant at Akutan
released between codfish and crab wastes into Akutan Harbor before the plant was destroyed by fire.
Sonar surveys of Akutan Harbor identified a waste pile that was about 7 m thick and 200 m in diameter.
In 1998, the list of impaired waters that was prepared by the Alaska Department of Environmental
Conservation included water bodiesin Cold Bay, Dutch Harbor, and Kodiak that had been impaired by
seafood processing, logging operations, military materiel, or fuel storage. Although total maximum daily
loads will not be developed for these facilities before this biological opinion is completed, the effects of
these facilities appear to be localized and would not be expected to adversely affect threatened or
endangered species under NMFS' jurisdiction.

As the human population expands, the risk of disturbance to listed speciesin the action area, especially
Steller sealions, also increases. Several studies have noted the potential adverse effects of human
disturbance on Steller sealions. Calkins and Pitcher (1982) found that disturbance from aircraft and
vessel traffic has extremely variable effects on hauled-out sea lions. Sea lion reaction to occasional
disturbances ranges from no reaction at all to complete and immediate departure from the haulout area.
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The type of reaction appears to depend on a variety of factors. When sealions are frightened off
rookeries during the breeding and pupping season, pups may be trampled or even abandoned in extreme
cases. Sea lions have temporarily abandoned some areas after repeated disturbance (Thorsteinson and
Lensink 1962), but in other situations they have continued using areas after repeated and severe
harassment. Johnson et al. (1989) evaluated the potential vulnerability of various Steller sealion haulout
sites and rookeries to noise and disturbance and also noted a variable effect on sealions. Kenyon (1962)
noted permanent abandonment of areas in the Pribilof Islands that were subjected to repeated
disturbance. A major sealion rookery at Cape Sarichef was abandoned after the construction of alight
house at that site, but then has been used again as a haulout after the light house was no longer inhabited
by humans. The consequences of such disturbance to the overall population are difficult to measure.
Disturbance may have exacerbated the decline, although it is not likely to have been a major factor.

54 Historical Harvest of Currently Listed Species
54.1 Subsistence harvests of listed species

The MMPA authorizes the taking of any marine mammal by Alaska Natives for subsi stence purposes or
for the purpose of creating and selling authentic native articles of handicrafts and clothing, given that it is
not done in awasteful manner (MMPA, Section 101[b]). The ESA also contains provisions that allow
for the continued subsistence use of listed species. Both the ESA and the MMPA contain provisions that
allow regulation of the subsistence harvest of endangered, threatened, or depleted species, if necessary
(NMFS 1995).

54.1.1 Steller sealions

Subsistence harvests of Steller sealions from 1960 to 1990 have been estimated at 150 animals
per year (Alverson 1992), but the estimate was subjective and not based on any referenced data.
This estimate is well below the levels observed in the 1990s. More recent estimates (Wolfe and
Mishler 1993, 1994, 1995, 1996) indicate a mean annual subsistence take of 448 animals from
the western U.S. stock (i.e., the endangered population) from 1992 to 1995, declining to 178
(with 95% confidence limits of 137 to 257) in 1998. It islikely that the earlier estimates of
subsistence underestimate of the actual number of animals taken for subsistence. The mgjority of
sea lions have been taken by Aleut huntersin the Aleutian and Pribilof Islands. The great
majority (99%) of the statewide subsistence take was from west of 144°W long. (i.e., the range of
the western population).

The overall impact of the subsistence harvest on the western population of Steller sealionsis
determined by the number of animals taken, their sex and age class, and the location where they
aretaken. Asisthe case for other sources of mortality, the significance of subsistence harvesting
may increase as the western population decreases in size unless the harvesting rate is reduced
accordingly. The current subsistence harvest represents alarge proportion of the potential
biological removal that was calculated for the western stock of the Steller sealion pursuant to the
MMPA (Hill and DeMaster 1998). However, the subsistence harvest accounts for only a
relatively small portion of the animals lost to the population each year. For example, a
population of about 40,000 growing at 8% per year would be expected to increase to 43,200 after
oneyear; again of 3,200 animals. If, instead, that population is observed to decline by about 5%,
then it would drop to 38,000, aloss of 2,000. The difference between expected and observed is,
then, 5,200 animal s, of which a subsistence harvest of say, 250, would account for 5%. Thus, the
numbers of animals currently taken must contribute to the decline of sealions, particularly at
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certain locations, but are not sufficient to explain the decline throughout the range of the
population. It isnot known, however, whether the current harvest levelsinhibit recovery at
selected sites.

5.4.1.2 Large cetaceans

Native Alaskans harvested whales in the eastern north Pacific for many years prior to the arrival
of commercial whalersin the 19" century. The Inuit of the Bering Sea coast of Alaska have been
whalers for centuries. Aboriginal whaling took place in three main areas in the eastern north
Pacific (1) the west and northwest coasts of Alaska, (2) the Aleutian Islands and the Alaska
peninsula, and (3) the coasts of Vancouver 1sland and Washington.

The Aleuts of the Aleutian Islands and the Alaska peninsula hunted whal es with hand-thrown
spears. They likely harvested humpback whales, gray whales and possibly right whales. Along
the coast of British Columbia and Washington, whales were hunted by Nootka, Makah,
Quilleute, and Quinault tribes, who targeted gray and humpback whales, and possibly right
whales. The number of whales that were taken in these fisheries is unknown (Scarff 1986).

Commercial harvest of listed species
5.4.2.1 Steller sealions

In 1959, the Bureau of Commercia Fisheries awarded a contract to a commercia fishing
company to develop techniques for harvesting sealionsin Alaskan waters. The two-fold purpose
of the contract was to reduce the sea lion herds (because of alleged depredations on salmon and
halibut fisheries) and to provide an economical source of protein for fur farms, fish hatcheries,
and similar purposes (Thorsteinson and Lensink 1962). 1n 1959, 630 sealion bulls were killed
in an experimental harvest, but the harvest proved uneconomical. Another study was contracted
by the Bureau of Indian Affairs of the Department of Interior to analyze the feasibility of a
commercial sealion harvest in Alaska. A total of 45,178 pups of both sexes werekilled in the
eastern Aleutian Islands and GOA between 1963 and 1972 (Merrick et a. 1987). Such harvests
could have depressed recruitment in the short term and may have explained significant portions
of the declines noted at some sitesin the eastern Aleutian Islands or the GOA. Bigg (1988)
provides a minimal accounting of the thousands of sealions killed at rookeries and hauloutsin
British Columbiafrom 1912 to 1968. The impact of such killing on numbers of sealionsin
southeast Alaska undoubtedly had alocal, temporal effect at the time of the harvests. However,
the eastern population of Steller sealions has been increasing at 2-3 % per year during the 1990s.
Therefore, historical harvests do not seem to be impacting current population growth .

Commercia harvests of adult, male sealionsin 1959 likely had no significant effect on
population trends. However, harvest of over 45,000 pups from 1963 to 1972 contributed to local
population trends in the 1960s through the early 1980s in the GOA and the eastern Aleutian
Islands. Similarly, subsistence harvests prior to the 1990s were not measured but may have
contributed to population decline in localized areas where such harvests were concentrated.

5.4.2.2 Northern fur seals

Commercia harvests of marine mammals in the Bering Sea began with the industrial harvest of
northern fur sealsin the Pribilof I1slandsin the late 1700s. The size of the fur seal population on
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the Pribilofs was estimated at 2.5 million animals (Kenyon et al. 1954). From its beginning until
about 1835, commercial harvests of these fur seals were “ extravagant, wasteful, and largely
unrecorded” (Kenyon et al. 1954). By 1803, about 800,000 skins had accumulated in storehouses
on the Pribilofs, 700,000 of which “were thrown into the sea as worthless.”

By 1834, the northern fur seal population had declined to less than 1,000,000 animals, which
resulted in a seven-year ban on killing fur sealsto allow the population to recover. From the
1840s to the 1860s, the harvest of fur seals increased from 10,000 animals per year to about
75,000 animals. In 1868, when the U.S. first occupied the Pribilof Islands, 242,000 fur seals were
harvested. From 1870 to 1909, commercial companies from the U.S. conducted the fur seal
harvest accompanied by the onset of pelagic sealing.

The practice of pelagic sealing was not selective and resulted in the death of a high percentage of
pregnant, female fur seals. From the 1860s to about 1911, more than 950,000 fur seals were
taken by pelagic sealers. At the same time, more than 2,900,000 fur seals were taken on the
Pribilof Islands. "The combination of pelagic sealing and land-based sealing dramatically
reduced the size of the fur seal population: by 1897, the fur seal population had been reduced to
about 400,000 animals; by 1911, it had been reduced to about 215,000 animals. Because the
takes were greatly reducing the fur seal stock, Great Britain (for Canada), Japan, Russia, and the
United States ratified the Treaty for the Preservation and Protection of Fur Seals and Sea Otters
in 1911. Thetreaty prohibited pelagic sealing and required a reduction in the taking of seals on
the land.

From 1912 to the mid-1950s, the population slowly increased to about 1,500,000 animals with a
harvest of about 60,000 male seals each year. In the early 1950s, biologists realized that the fur
seal population had ceased to grow and agreed to experiment with increasing the harvest of male
fur seals and begin another harvest of female fur seals in the hope that the fur seal population
would increase further. In 1953, the harvest of female fur seals began with the death of about 850
female fur seals. This harvest peaked in 1957, with 47,413 animals. From its discovery until the
mid-1950s, more than 7.8 million fur seals were taken in commercial harvests. In 1957, the
signatories of the 1911 Treaty ratified a new agreement, the Interim Convention on the
Conservation of North Pacific Fur Seals, for the conservation, research, and harvesting of fur
seals. About 18,000 female fur seals were killed each year from 1963 to 1968.

When this experiment ended, more than 300,000 female fur seals had been killed in an attempt to
increase the productivity of the population and, as a result, the size of the commercial harvest
(Kenyon et al. 1954). The harvest did not increase the population’s productivity as expected;
instead, pup production on St. Paul I1sland declined by 7 percent per year from 1975 to 1983 and
production on St. George declined by 6 percent per year from 1973 to 1990. From 1950 to 1988,
the fur seal population declined by over 50 percent (to about 1 million animals).

The authority of the 1957 Convention was extended in 1963, 1969, 1976 and 1980. Under the
terms of the 1980 extension, the Convention expired on October 14, 1984. In consultation with
the U.S. Departments of State and Justice, and the Marine Mammal Commission, the United
States declined to sign an extension. It was determined that no commercia harvest could be
conducted under existing domestic law and, therefore, the commercia harvest on St. Paul Island
was terminated. Management of the fur seals then reverted to the MMPA. Accordingly, on July
8, 1985, NMFS issued an emergency interim rule to govern the subsistence taking of fur seals for
the 1985 season under the authority of section 105(a) of the Fur Seal Act. A final rule was
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published on July 9, 1985. In 1988, the Pribilof Island fur seal stock was declared depleted under
the provisions of the MMPA of 1972 (NMFS 1993).

5.4.2.4 L arge cetaceans

By the late 1800s, commercia whaling had severely reduced the population of bowhead whales
in the Bering and Chukchi Sea and had left the Pacific right whale population nearly extinct.
The modern era of pelagic whaling in the north Pacific began in 1952, with a single factory ship
operating off Asia. From 1954 to 1961, only three factory ships operated, but this type of whaling
extended eastward to the American side of the Pacific. In 1963, the arrival of seven factory ships
from Japan and USSR to whaling grounds in the north Pacific partialy resulted from the
protection of blue whales in the Antarctic and strict quotas on other Antarctic species. These
pelagic whalers concentrated on humpback whales in the early 1960s, switched to fin whalesin
the mid-1960s, then switched to sei whalesin the late 1960s. In 1970s, whalersin the north
Pacific focused on hunting sperm whales and took between 8,000 to 10,000 per year during that
period. From the 1950s to the 1970s, an estimated 5,671 blue whales, more than 21,000 fin
whales, 40,000 sei whales, 30,143 humpback whales, and 210,000 sperm whales had been killed
in the North Pacific ocean.

BlueWhales

From 1889 to 1965, about 5,761 blue whales were killed in the North Pacific Ocean
(Braham 1991). The effects of these deaths on the blue whale population can be seen in
the catch data from Japan. In 1912, 236 blue whales were killed; in 1913, 58 blue
whales were killed; in 1914, 123 blue whales were killed; and from 1915 to 1965, the
numbers of blue whales that were killed declined continuously (Mizroch et al. 19844).

In the eastern North Pacific, 239 blue whales were killed off the California coast in 1926.
Off the Aleutian Islands, Japanese whalers killed 70 blue whales each year from the late
1950sto the early 1960s (Mizroch et al. 1984a).

Bowhead Whales

Prior to commercia whaling, the bowhead whal e population was estimated at 14,000 to
26,000 animals (Breiwick et al. 1981). Commercial whalers killed an estimated 19,000 to
21,000 whales from 1848 to 1915. In 1912, their population declined to about 600
animals.

Fin Whales

Fin whales were not hunted until the 20™ century, with the advent of fast-moving boats
and explosive harpoons. In the 1940s, whalers extended into the North Pacific Ocean to
hunt fin whales. From about 1940 to 1962, 80% of the whales killed in the North Pacific
were fin whales, which were hunted in five major areas: off the Kamchatka Peninsula to
near Attu Island, the south side of the Aleutians, north of Unalaska Island, west of St.
Matthew Island and near Cape Navarin.

From 1954 through 1962, whalers killed about 1,560 fin whales per year (Nishiwaki
1966). Between 1963 and 1974 about 21,474 fin whales were killed in the North Pacific
Ocean (Tillman 1977; see Table 5.5). From 1960 to 1967, about 4,000 fin whales of
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these whales were killed in the Gulf of Alaska. Originally, the global population of fin
whales was around 470,000; between 70,000 and 75,000 individuals remain.

Gray Whales

The gray whale fishery began in the early 1800s. In 1957, Scammon discovered the
calving lagoons in Mexico: the whales were hunted heavily there and by 1875, Scammon
predicted that gray whales would be extinct (Lowry et a. 1982). Over 9,000 gray whales
were taken from 1846 to 1900 (Rice and Wolman 1982; Brownell 1977). With the
advent of modern whaling techniquesin the early 20™ century, whaling effort increased
again and almost 1,000 additional whales were killed between 1905 and 1948, when the
IWC banned further hunting of this species. Between 1959 and 1969, 316 gray whales
were taken off Californiafor scientific purposes. Since the 1960s, Russia has conducted
aregulated, annual hunt of gray whales to provide food for coastal Siberian eskimos; the
average annual takeis 165 per year (Wolman and Rice 1979). The average annual take
of gray whales by Alaskan eskimos has been less than 3 per year since 1970, reaching a
maximum of seven in 1975.

Humpback Whales

In the North Pacific, humpback whale populations were targeted by commercial whaling
throughout the 1950s until they were protected in 1965 (Tillman 1975). Before whaling
began, about 15,000 humpback whales are estimated to have occupied the North Pacific.

Right Whales

Whaling ships from Britain, France, and the United States began hunting right whalesin
the East China Sea around 1822. Whaling ships from the U.S., France, Britain, Germany,
and Hawaii began hunting right whales in waters off Kodiak Island around 1835, with a
peak from 1840-1848. Whaling ships from the United States, Britain, France, Germany,
Russia, and Hawaii hunted right whales in the Okhtosk Sea around 1845. Between 1840
and 1969, about 15,000 right whales were killed in the North Pacific.

Sei Whales

Between 1963 and 1974, whalers killed about 40,547 sei whales in the North Pecific
Ocean (see Table 5.6). Between 1960 and 1967, whalers killed about 5,000 sei whalesin
the northern Gulf of Alaska (Tilman 1977).

Sperm Whales

Sperm whal es were hunted commercially in the North Pacific Ocean from the early
1900s to the early 1980s. In the early 1970s, whalers killed between 8,000 and 10,000
sperm whales per year in the North Pacific. From 1979 to 1980, the IWC set the quota
for sperm whales at 2,700 animalsin the North Pacific. Before this modern period
whaling ended, about 210,000 sperm whales had been killed in the North Pacific Ocean.
About 26,000 of these whales were killed in the Bering Sea (unpublished data from IWC
cited in NRC 1996).

November 30, 2000 Section 5 - Environmental Baseline-Page 146



OCO~NOUITRAWNPE

5.4.3 Aggregate Known Mortality of Steller Sea Lionsin Alaska

The western stock of Steller sealions declined at an unprecedented rate of over 15% per year during the
1980s. However, between 1991 and 2000, the population declined at an annual rate of approximately 4%
per year. The observed rate of decline of this sealion population in the 1980s has been attributed to
severa factors, including mortality incidental to commercial fishing, the effects of amajor regime shiftin
the North Pacific, predation, harvests by subsistence hunters, and competition with commercial fisheries.
Other factors, such as disease or pollutants, while not entirely excluded as contributing factors, have been
considered of lesser importance in explaining the observed pattern of declines. The followingisan
attempt to bring together all of the estimated mortalities of Steller sealions and a synthesis of the
significance of those takes.

Perez and Loughlin (1991) conclude that “the high catch of northern sealions during the 1970s by
foreign fisheries may partially account for the reported decline of their populationsin the Aleutian
Islands region and the western GOA at that time, but except for 1982-84 Shelikof Strait fishery,
incidental catch in recent years by JV fisheriesislow and does not explain the present continuing
decline.” Further, Merrick et. al. (1987) dismissed the commercia harvest as a reason for the overall
decline but suggested that local declines may have been affected by the pup harvests. Tritesand Larkin
(1992) suggested that shooting could have also had local population effects. Another source of mortality
that has not been estimated is the take of Steller sealionsfor bait in the crab fisheriesin the early 1970s.
Combined with other incidental take, this may have had an effect in the population declines in the late
1970s and 1980s ( Loughlin, pers. comm.)

By themselves, each of the reported takes would have had much less of an effect on the Steller sealion
population. However, when taken together in time and location, a case can be made for significant
effects as aresult of the pup harvest, shooting, and incidental take in the early years of the declinein the
eastern Aleutians and western GOA. By 1990, most of these takes had been discontinued. Mortality
incidental to commercial fisheries since 1990 has been estimated to be less than 50 animals per year.
Therefore, the contribution of incidental mortality to the current rate of decline is considered negligible.
Regarding the mgjor regime shift which is thought to have begun in the late 1970s, thereis current
evidence that this condition has remained relatively unchanged at least through most of the 1990s. Data
are not currently available to assess the impact of predation (e.g., killer whales) on the western
population of Steller sealionsin either 1980s or 1990s, other than to conclude killer whale predation
could have been a contributing factor in both time periods (although there is no evidence to suggest that
there has been a change in predation patterns in the last two decades). Finaly, the most recent
subsistence harvest data indicates that annual harvest levels are less than 1% per year and are more likely
to belessthan 0.5% per year. Therefore, removals due to subsistence harvest is not thought to be a
primary factor in the current decline.

55 Impacts of Commer cial Fisheries Within the Action Area

The BSAI and GOA contain some of the most productive waters on earth. The continental shelf in the
eastern Bering Seais broad and supports large, standing stocks of groundfish. The GOA has a much
narrower shelf and supports a smaller standing stock. Since the 1950s, a complex international fishery
harvests numerous species; most of the fish harvested in this region are groundfish. The Bering Sea
supports about 300 species of fish, most of which live on or near the bottom. About 24 of these species
support commercia fisheriesin the BSAL.

Commercial fisheriesin the action area have gone through many cycles of development and collapse
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since they began in the 1800s and the focus of the fisheries has shifted many times since its beginning.
This section is organized in three primary time intervals: thel800s to 1950s, the 1950s to 1970, and 1970
to the present.

5,5.1 Impactsof early commercial fisheriesfrom the 1800sto the 1950s

The first small-scale fishing enterprise began in 1785 at the Karluk River on Kodiak Island to provide
dried salmon to the Russian fur traders. Some export of salted salmon began in the early 1800s when the
Russian American Company shipped small quantities of salted salmon to St. Petersburg, Russia. The
commercial potential of the abundant Alaska salmon resource was not realized until the 1860s when a
technique for large-scale canning of salmon was developed. The first salmon cannery on the Pacific
Coast was opened in Californiain 1864, and salmon canneries were built in Alaska for thefirst timein
1878. The salmon fishery in the Bering Sea began in the late 1800s with harvests from the western
region dominating from 1878 to 1910. Prior to Alaska statehood, management of the salmon fishery was
inadequate to protect salmon stock and many stocks were overfished as a result.

Pacific cod supported the first groundfish fishery in the Bering Sea. The first reported commercial
groundfish fishery did not begin until 1864. The cod was harvested in 1864 as part of an exploratory
fishery involving a single schooner. Starting in 1882, they were taken by afleet operating from portsin
Washington, California, and from shore stations in the Aleutian Islands (Bakkala et al. 1981). During this
early fishery, the fleet consisted of schooners and the gear consisted of handlines from one-man dories.

Except for Pacific cod, and to alesser extent sablefish, groundfish generally were ignored for targeted
fisheriesin the late 1800s and early 1900s. Market demand, and the ability to transport fish products
from remote locations in Alaska to the market at reasonable cost, determined whether a fishery for a
species would devel op; not the abundance or availability of the speciesto fishermen. Hence, most
groundfish, except for cod and halibut, were discarded or used for bait. For example, pollock was
considered an excellent bait fish for cod.

The groundfish fisheries were small in scale and used hook and line gear either as hand lines or setlines
(long anchored lines with hooks attached at intervals). Stationary gill net gear was introduced in the New
England cod fisheriesin 1878 and beam trawls towed by sailing vessels appeared in the 1890s, but the
extent of their use in the Alaska cod fisheriesis unknown. Steam power was introduced to fishing
vessals in the beginning of the 20" century. This power source allowed vessels to pull larger and more
efficient otter trawls, which relied on otter boards or doors to open the mouth of atrawl instead of a
beam. Beam trawl gear in the Northwest was first used in 1884. A sail-powered fishing vessel, and a
trade magazine in 1903 reported that an unnamed vessel was experimenting with an otter trawl in the
halibut fishery in British Columbia. Trawl or drag fisheries became well-established in the Northwest,
and presumably in Alaska, over the next 40 years.

A setline fishery for Pacific cod developed in 1867. Fisheries for halibut, sablefish, and groundfish
developed later. Regular annual landings of Pacific cod caught in the Bering Sea began in 1882. This cod
fishery reached its peak during World War |, when estimated annual catches ranged from 12,000 to
14,000 mt (Bakkala et al. 1981). In 1918, the Secretary of Commerce issued an order that suspended the
prohibitions on landing of catches by foreign vesselsin U.S. ports to encourage the importation of fish to
compensate for reduced food supplies caused by World War |I. This order was terminated in 1921.
During the time the order was in effect, Japanese vessels landed 4.5 million dry-salted cod and 80 mt of
dried, unsalted cod. Although most of this cod was from around the Kurile Islands and Sea of Okhost.
The size of this fishery declined after 1920, their catch slowly declined, and the fishery ended in 1950
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(Bakkalaet a. 1981).

The increased catching power of trawl gear, coupled with the advent of powered refrigeration and gear
handling equipment, electronic navigation, and other technologies, posed athreat to the traditional
Alaskafisheries, especially salmon, Pacific cod, sablefish, and halibut. Eventually, though it opened
fisheries for lower valued groundfish species, such as flatfish and pollock, because the trawl gear allowed
harvesting of larger volumes of fish. Thisisreflected in the early regulations. The first mention of
trawling in Alaska fisheries regulations was for fishing operationsin 1930: “The use of any trawl in
commercial fishing operationsis prohibited, provided that this prohibition shall not apply to fishing
operations conducted solely for the purpose of taking shrimp” (Fredin 1987). This prohibition remained
in effect until 1935, when it was relaxed to allow trawl gear to take flounders, if flounder fishing with
trawl gear did not result in the capture, injury, or destruction of other food fish. The trawl prohibition
was further liberalized in 1939, to allow fishing for king crabs west of 150° west longitude outside of
Cook Inlet. Eventualy, in 1942, trawls were permitted in commercial fishing for al species except
salmon, herring, and Dungeness crabs.

From 1933 to 1937, Japan operated a small mothership fleet in the eastern Bering Sea that harvested
groundfish, particularly walleye pollock and flounders off Bristol Bay, which were processed into fish
meal (Bakkalaet al. 1981). Harvests ranged from 3,300 to 43,000 mt. The fishery ended in 1937 because
of declinesin the price of fish meal. In 1940-1941, the Japanese returned to the eastern Bering Seato
harvest yellowfin sole. During this two-year period, they harvested about 10,000 mt per year.

The United States and Canada established the International Fisheries Commission, which was later re-
named the International Halibut Commission (NPFMC 1978) to regulate the fishery and conduct research
in 1923. Overfishing by the United States and Canada, stock depletion, and environmental factors,
caused the catch of halibut to decline and, in 1930, a new Convention was signed that broadened the
Commission’s regulatory power to help rebuild halibut stocks. As part of its regulatory powers, the
Commission closed the halibut fishery from November 16 to February 15 annually to protect spawning
halibut. The treaty was renegotiated in 1937 to enhance the Commission’s regulatory power, and treaty
revisionsin 1953 changed its name to the International Pacific Halibut Commission. These early
groundfish fisheries appeared to overfish other species aswell (Bracken 1983). Bracken provided
evidence of a 55 percent decline in the catch per unit effort of sablefish and a decline in average weight
from 8 pounds to 6.5 pounds off Alaska between 1937 and 1944.

In 1909, a domestic commercia fishery for herring developed in Norton Sound. The highest recorded
catch was 7,300 mt and was taken in 1978. Development of the herring fishery in the EBS was in part
related to the depletion of western stocks, which resulting in closing that fishery through a bi-lateral
USSR-Japan agreement in 1968. Peak foreign catches of 129,000 and 145,000 mt occurred in 1969 and
1970. From 1975 - 1982, foreign catches have ranged from 9,000 to 25,000 mt.

Pacific halibut supported another early fishery off Alaska. Commercial fishing for halibut began in 1888.
Although cod fishermen reported halibut being present in the Bering Sea and GOA in the 1800s, the
fishery did not spread to Alaskawaters until after World War I. Market demand for halibut grew as
experience and technology devel oped to ice and preserve halibut sufficiently to serve eastern and mid-
western markets. Increased demand for halibut inspired fishermen to explore for larger halibut resources
farther north. The fishery began off southeast Alaska, off the south end of Baranof Island in 1911.
Although cod fishermen reported Pacific halibut in the Bering Sea as early as the 1800s, halibut there
were not harvested commercially until 1928 (in Bakkala et al. 1981). The commercia fishery for halibut
began in coastal waters of Washington and British Columbia and expanded into the GOA following
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Impacts of large scale growth of commercial fisheriesfrom the 1950sto the 1970s
5.5.2.1 Fisheriesin the Bering Sea/Aleutian | dands

The groundfish fisheries in the BSAI and GOA were devel oped by Russian and Japanese
fishermen between the 1959 and 1976 (except for halibut). Prior to 1976, there was virtually no
domestic involvement in these fisheries.

The Soviets began commercial fishing operations off Alaskain 1959, however, no catch statistics
were provided until 1964 when the U.S.S.R. began to provide these data to the Food and
Agricultural Organization (FAO) of the United Nations. Obtaining accurate fishing mortality
data was a general problem of the foreign distant water fisheries off Alaska. Pruter (1976)
estimated that the cumulative catch of bottomfish by all nations during the period 1954-1974
amounted to over 22 million mt, of which Japan accounted for over 15 million mt (67 percent),
the USSR accounted for about 6 million mt (25 percent) and the U.S. for about 1.5 million mt (6
percent). The remainder of the catch was taken by other nations like South Korea, Poland, East
Germany, West Germany, China (Taiwan), and Canada. Historical catches of groundfish and
squid takenin BSAI, and GOA.

The U.S. lifted restrictions on Japanese fleetsin U.S. watersin 1952. In 1954, Japanese fishing
fleets returned to the BSAI with 2 to 4 mothership fleets and up to three independent trawlers.
Until 1957, these vessels fished for yellowfin sole and other flounder off Bristol Bay (Bakkala et
al. 1981). From 1958 to 1963, the Japanese fleets expanded throughout the Bering Sea and
included sabl efish, Pacific ocean perch, and herring in the fishery, although yellowfin sole was
still their principal focus (Bakkala et al. 1981). These catch statistics reveal the growth and
magnitude of the foreign groundfish harvest off Alaska during the late-1950s through the early-
1970s. Of particular note were the high catches of the yellowfin sole fishery in the Bering Sea,
which peaked in 1962, and the high catches of slope rockfish (e.g. Pacific ocean perch) in the
GOA during the period 1963-1968. Both of these stocks were overfished, and while yellowfin
soleis believed to have recovered, slope rockfish are still recovering.

From 1960 to 1962, this fishery landed between 421,000 and 554,000 mt annually. The total
catch in the eastern Bering Searose sharply in the mid- to late-1960s when large, factory trawlers
replaced smaller trawlers. From 1964 to the mid-1970s, the fishing power of these fleets created
a pattern of overfishing one species before shifting to another species. This pattern was reflected
in a progression of increasing catch, followed by steep declines as abundance fell off, followed
by another increase in catch as the fleet targeted another species or new fishing grounds. With
the decline of catchesin the Bering Sea, the fleet moved to new areas, including the GOA.

In the early 1970s, foreign access to U.S. fishing grounds within the 12-nautical mile limit was
controlled through bilateral agreements with Japan, Poland, the USSR, Taiwan, and the Republic
of Korea. These agreements established time-area restrictions, limits on the amounts of
commercial speciesthat could be harvested, and regulations restricting foreign fleets from
targeting certain species. The first closures were imposed to reduce the foreign catch of adult
and juvenile Pacific halibut. In 1973, when major groundfish stocks began to seriously decline,
catch quotas were negotiated between the U.S. and the principal foreign fishing nations.
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Despite these restrictions, foreign catch levels remained high. By 1976, foreign fleets had
overfished several groundfish stocks including yellowfin sole (Pruter 1973) and Pacific ocean
perch, and had dramatically reduced the catch per unit of effort for sablefish and walleye pollock.
For example, between 1968 and 1973, fishing effort for walleye pollock had increased almost
four times while annual catch-per-unit-effort had declined by 50% and the fishery was
increasingly dependent on small, young fish (INPFC 1977). These high catch levels contributed
to the decline of other, commercially-important species like Pacific halibut (Larkins 1980).

Since 1981, the groundfish catch from the BSAI has ranged from alow of 1,294,132 mt in 1999
to ahigh of 1,996,467 mt in 1992. For the 2000 fisheries, the NPFM C adopted atotal allowable
biological catch level of 2,260,113 mt for the BSAI. In 2000, the NPFM C set the TAC for BSAI
groundfish fishery at 2 million mt.

In the 1980s, foreign fleets fishing in the U.S. EEZ were replaced by joint venture fisheries. By
1988, the U.S. fleet was catching the walleye pollock in the eastern Bering Sea and delivering it
to foreign vessels through joint-venture fisheries that were set up after the U.S. declared the 200-
mile EEZ (Bakkala 1993). By 1995, the groundfish fleet was comprised of 1,545 vessels
including 1,159 vessel s fishing with hook and line gear, 263 with pots, and 264 with trawls, with
some of the vessels using more than one gear type. Of the total number of vessels, about 120
were catcher processors. The groundfish fleet came mainly from communitiesin Alaska,
Washington, and Oregon. Their total groundfish harvest in 1995 was approximately 2.1 million
mt, with 90% coming from the BSAI. The overall catch was 65% pollock, 15% Pacific cod, 12%
flatfish, 4% Atka mackerel, 2% rockfish, 1% sablefish, and lesser amounts of other species.

The Pollock Fishery in the Aleutian Basin

The pollock fishery in the Aleutian Basin (the Donut Hole) developed rapidly in the
1980s. The uncontrolled growth of this fishery spurred worries about overfishing and
the effects of Aleutian Basin catches on the pollock populations of the eastern Bering
Sea. The donut hole fishery was being conducted by trawl vessels from Japan, the
Republic of Korea, Poland, the People’ s Republic of China, and the former Soviet
Union. Catch data submitted by these countries indicated that annual harvestsin the
donut hole rose to about 1.5 million mt from the mid-1980s to 1989. Largely dueto
drastic declines in catch and catch per unit effort from 1990, leading to atotal catch of
under 300,000 mt in 1991 and under 11,000 mt in 1992, the governments agreed to
suspend fishing in the area for 1993 and 1994. The results of monitoring in the region
during this 2-year hiatus produced no evidence that the stock recovered.

Asaresult, and after three years of negotiations, the Convention on the Conservation and
Management of Pollock Resourcesin the Central Bering Sea was signed on December 8,
1995. The major principles of this convention included: no fishing in the donut hole
unless the biomass of the Aleutian Basin exceeds a threshold of 1.67 million mt;
allocation procedures; 100 percent observer and satellite transmitter coverage; and prior
notification of entry into the donut hole and of transshipment activities.

From 1997 to 2000, the Parties to the Convention established the Allowable Harvest
Level of pollock in the Central Bering Sea at zero, although the Parties agreed that there
were insufficient data to directly estimate the pollock biomassin the Aleutian Basin.
Nevertheless, in 1998 the best estimate placed this biomass at 342,000 mt, which was
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about 50 percent lower than the 1997 estimate and the lowest biomass on record for this
area. In 1998, the biomassin the entire Aleutian Basin was estimated at 572,000 mt;
estimates for 1999 and 2000 showed nho increase in biomass. In addition, all trial fishing
resultsin 1997 showed little or no pollock in the Central Bering Sea.

Fisheriesfor Crab and Shellfish

In 1930, Japan began commercial harvests of king crab, although final devel opment of
the fishery was delayed by World War 1I. U.S. fleets began to harvest king crab in 1947
followed by a resumption of the Japanese fishery for king crab in 1953. In 1959, Russian
fleets entered the king crab fishery. By 1964, the catch of king crab peaked with
9,000,000 crabs, then declined to 3,500,000 in 1970 when Russia ended their harvest.
The Japanese terminated their fishery in 1974. By 1975, the entire harvest of 9,000,000
was taken by U.S. fishermen (Lowry et al. 1982).

Prior to 1964, eastern Bering Seatanner crab were harvested incidental to the king crab
fishery. Landings peaked at over 24 million crabsin 1969 and 1970. Russian terminated
their involvement in the fishery in 1971. By 1976, the harvest of 18 million tanner crabs
was divided between the U.S. and Japanese fishermen.

Fishing for shrimp in the Bering Sea began in 1961 and involved Japanese and Russian
trawlers. The fishery reached its highest levelsin the early 1960s, then declined to
negligible levels by 1972 (Lowry et al. 1982).

Fisheriesin the GOA
Fisheriesfor Halibut and Salmon

During the late 1950s and 1960s, halibut and salmon dominated the U.S. domestic
fishery in Alaska. The catch of groundfish in the northeast Pacific by domestic fisheries
was minor compared with foreign harvests and amounted to less than 100 tonnes
(Forrester et al. 1978). The halibut fishery, which began to rebuild under the guidance of
the International Halibut Commission, reached an all-time high of 24,000 mt in 1962.
High annual catches continued until 1966, when catches began to decline again. By
1974, halibut landings declined to 7,300 mt, most of which came from central GOA. For
the 20 year period from 1955 to 1975, between 65 and 80 percent of the total halibut
landed came from the GOA.

Fisheriesfor Pacific Ocean Perch

Japanese and Russian vessels began fishing the GOA in the early 1960s and targeted
Pacific ocean perch (Alton 1981). Thisfishery expanded rapidly, resulting in annual
catches that peaked at 380,000 tonnesin 1965-1966. By the end of that period, Pacific
ocean perch had been overfished. The stock experienced a sharp decline in abundance
and during that period, the density of Pacific ocean perch declined by 93% (Alton 1981).
With the decline of the Pacific ocean perch, foreign fleets shifted their target to walleye
pollock (Alton 1981). When Japan developed a method for producing surimi from
pollock on-board, the Japanese fishery shifted to walleye pollock and production grew
from 175,000 tonnesin 1964 to 1.9 million tonnesin 1972.
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In 1962, Russian vessels began fishing the GOA and targeted Pacific ocean perch (Alton
1981). Thefollowing year, a smaller Japanese fleet entered the GOA and fished for
Pacific ocean perch and sablefish. This fishery expanded rapidly, resulting in annual
catches that peaked at 380,000 tonnesin 1965-1966. By the end of that period, Pacific
ocean perch had been overfished and the stock experienced a sharp declinein
abundance; during that period, the density of Pacific ocean perch declined by 93%
(Alton 1981). The perch fishery peaked in 1965 and has since declined to about 48,000
mt.

With the decline of the Pacific ocean perch, foreign fleets shifted their target to walleye
pollock (Alton 1981). When Japan developed a method for producing surimi from
pollock on-board, the Japanese fishery shifted to walleye pollock and production grew
from 175,000 tonnes in 1964 to 1.9 million tonnesin 1972. The Republic of Korea
entered the groundfish fishery in the GOA in 1972, five years after their entry in the
Bering Sea. They began by longlining for sablefish, but also had substantial trawl
operations. Poland conducted small fisheriesin the GOA in 1974 and 1975, taking 2,000
mt of pollock, Atka mackerel, and rockfish.

As noted in the discussion on the development of groundfish fisheriesin the Bering Sea (see the
preceding section), in the early 1970s, foreign access to U.S. fishing grounds within the 12-
nautical mile limit was controlled through bilateral agreements with Japan, Poland, the USSR,
Taiwan, and the Republic of Korea. When major groundfish stocks began to decline in the early
1970s, catch quotas were negotiated between the U.S. and the principal foreign fishing nations,
but foreign fleets still overfished several groundfish stocks, including yellowfin sole and Pacific
ocean perch and had dramatically reduced the catch per unit of effort for sablefish and walleye
pollock (see Table 5.8).

Since 1986, the total groundfish catch in the GOA has ranged from alow of 146,703 mt (in
1987) to ahigh of 261,694 mt (in 1992). In 1999, total groundfish catch was 227,044 mt. All of
these catches have been well below the 800,000 mt optimal yield cap. The catches reflect recent
biomass trends and a conservative harvesting strategy.

5.5.3 Impactsof commercial fisherieswithin the action area from the 1970s to the present

In the early 1960s, the U.S. had fisheries authority only to 3 miles and those waters were closed to all
foreign fishing beginning in 1964. The U.S. thus had little leverage to restrict the large offshore Japanese
and Soviet operations during their initial build-up. Fisheries research and information exchange were
conducted initialy with Japan and Canada under the auspices of the International North Pacific Fisheries
Commission (INPFC), but it focused mainly on salmon interception issues beginning with its first
organizational meeting in 1954. The Japanese provided some catch data, but the Soviets, fishing on five-
year plans, provided very little information on their harvests.

The U.S. fisheries extended their jurisdiction from 3 to 12 miles on October 4, 1966 (P.L. 89-658). It
provided for continued foreign fishing in the 9-mile contiguous zone, but significantly increased U.S.
leverage in controlling those fisheries. For example, INPFC first considered joint studies of groundfish
(other than halibut) such as Pacific ocean perch and sablefish in 1967-1971. It produced no joint
conservation recommendations for either species even though it was well recognized that both stocks
wereinjeopardy. The INPFC and the U.S.- Canada International Pacific Halibut Commission began a
joint monitoring program for halibut bycatch in Japanese trawlers in the eastern Bering Seain 1972.
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U.S.-foreign bilateral agreements were the main mechanism for managing the foreign fisheries.
Bilaterals were negotiated in protracted sessions, beginning in 1967 with Japan and the USSR (there was
aking crab bilateral with the Sovietsin 1965). The first one was negotiated for groundfish with the
Sovietsin February 1967. The early bilaterals focused on protecting domestic crab, halibut and shrimp
fisheries from gear conflicts and grounds preemption by foreign trawlers, and protecting fur seal
populations in the Pribilof Islands.

Groundfish management was addressed beginning in 1972-1973. By then, foreign operations had
depressed stocks off Alaska. Catches of yellowfin sole in the eastern Bering Sea, for example, had
fallen sharply following very large removals by Japan and the Soviet Union. Pacific ocean perch stocks
were decimated. Pollock catches were increasing rapidly, and were thought likely to follow the same
pattern as perch and flatfish.

In 1973-1974, catch quotas were placed on eastern Bering Sea pollock and flatfish, and on GOA Pacific
ocean perch and sablefish. Additionally, acomplex array of closures was established mainly to protect
U.S. fisheries for crab and halibut. The catch quotas represented the average catches of the previous 3-4
years and were an attempt to put the fisheries on hold so the stocks could be evaluated. Unfortunately,
each country was responsible for monitoring its catch quotas, the only internationally acceptable
arrangement at the time. The final round of negotiations on bilaterals before the Act was passed
occurred in late 1974 with Japan and in mid-1975 with the USSR. The U.S. had negotiated an agreement
with ROK in 1972, effective through 1977, and with Poland in 1975.

5.5.3.1 Preliminary fishery management plans (PFMP)

Following the implementation of the FCMA on March 1, 1977, foreign fishing could be
conducted in the new 200 nautical mile Fishery Conservation Zone (later changed to Exclusive
Economic Zone or EEZ) only pursuant to an international treaty or a governing international
fishery agreement. Governing agreements were completed with Taiwan and the USSR in 1976
and with Japan, ROK and Poland in 1977. While these agreements provided foreign fleets access
to the EEZ, these fleets had to fish under the rules of PFMP that applied only to foreign fisheries.
Foreign fisheries off Alaska were managed under four PFMP: (1) trawl fisheries and herring
gillnet fishery of the eastern Bering Sea and Northeast Pacific; (2) trawl fishery of the GOA; (3)
sablefish fishery of the eastern Bering Sea and Northeastern Pacific; and, (4) snail fishery of the
eastern Bering Sea. The latter fishery was small fishery conducted by 21 Japanese vessels that
longlined with pots along the shelf edge of the Bering Sea northwest of the Pribilof Islands,
harvesting about 3,000 mt of edible meatsin the mid-1970s. Snails were later incorporated as an
“unallocated species’ in the BSAI groundfish plan published in 1981.

The PFMP recognized that the fisheries could adversely affect marine mammals through (1)
direct impacts from trawl netting, plastic wrapping bands and other debris around their necks or
bodies; and (2) indirect impacts of the fisheries competing for some of the same species of fish
and shellfish used as food by the northern fur seal and other marine mammals. Nevertheless, the
PFMPs did not contain measures to reduce potential impacts of the fisheries on marine mammals
and seabirds, except for restrictions on operating near the Pribilof Islands.

In summary, the PFM Ps continued and enhanced provisions of the various bilateral agreements.
In many respects, the PFM Ps established the fundamental philosophy in managing the fisheries
over future years asit transitioned to a completely domestic fishery in the late 1980s. The PFMPs
set harvest limits for the main target species and fishing ceased when those limits were reached.
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The PFMPs required the fishermen to report catch and support observers. The PFMPs protected
species other than groundfish using time-area closures and prohibiting retention of species such
as sailmon, halibut, crab, and shrimp that were important target species for domestic fisheries.
The PFM Ps implemented time-area closures to protect domestic fishermen from grounds
preemption and gear conflicts caused by mobile foreign trawl gear.

5.5.3.2 FMPs
TheBSAlI AreaFMP

In August 1981, the NPFMC finalized an FMP for groundfish fisheriesin the BSAI. The
FMP was implemented with the 1982 fisheries. The FMP carried forward most of the
management measures from the PFMPs. Optimal yields were set for each of the main
species and species complexes and fisheries were closed when the optimal yield was
reached. The concept of a set-aside or reserve was introduced to provide allocations to
individual fisheriesin-season. Inthe BSAI, 5% or 500 mt of each species was set aside,
whichever was greater, and optimal yields were distributed by management area.

The 1981 FMP specifically focused on rebuilding depleted groundfish stocks. The FMP
managed groundfish as a species complex, because populations of some species of
groundfish will increase in response to decreases in populations of other speciesin the
complex. The biomass of pollock in the eastern Bering Sea was estimated at 8.24 million
mt (the most abundant). In the Aleutian Islands, the most abundant biomass consisted of
Pacific ocean perch, pollock, and Atka mackerel. The FMP also emphasi zed protecting
prohibited species and the associated domestic fisheries. The FMP contained a ban on
retaining halibut in trawls and expanded time-area closures. Restrictions on bottom
trawls were applied to the foreign fisheries and there were depth restrictions on foreign
longline fishing for Pacific cod in the Winter Halibut Savings Areain the eastern Bering
Sea. Except for a prohibition against retaining prohibited species, the FMP placed no
restrictions on domestic fishermen in the Bering Sea.

Since 1981, the groundfish catch from the BSAI has ranged from alow of 1,294,132 mt
(1999) to ahigh of 1,996,467 mt (1992). In 1988, the MSY had been increased to 3.4
million mt. This revised estimate, combined with increased domestic use of the resource,
resulted in pressure to increase the 2 million metric ton cap to allow foreign and joint-
venture fisheries to continue. 1n 1988, and for several years thereafter, fishermen asked
the NPFMC to increase the 2 million mt cap on optimal yield inthe BSAI. The NPFMC
rejected these proposal's because of uncertaintiesin the rate of removal of pollock from
watersimmediately outside of the fishery (e.g., ininternational waters); the amount of
bycatch that would result; and the reliability of scientific methodologies at that time for
determining allowable biological catch. For the 2000 fisheries, the NPFMC adopted an
ABC of 2,260,113 mt for the BSAI. In 2000, the NPFMC set the TAC for BSAI
groundfish fishery at 2 million mt.

Since 1981, the NPFM C has amended the FM P many times, primarily to protect target
species, protect prohibited species, control bycatch, balance the social and economic
benefits of the fishery, and increase the involvement of the domestic fleet in the
groundfish fisheries. The NPFM C achieved this last objective in 1987, when groundfish
fisheriesin the BSAI became totally domestic (although joint ventures operated in the
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BSAI until 1990).

The NPFMC has taken numerous actions to protect prohibited species— mostly red king
crab, tanner crab halibut, and salmon — although other species benefitted from these
closures. Between 1986 and 1990, the NPFMC closed areas in the eastern Bering Sea
(one area around the Pribilof Islands and two areas in Bristol Bay) to protect king crab
from domestic trawlers. The Pribilof Islands Conservation Area, Red King Crab Savings
Areain Bristol Bay, and a Nearshore Bristol Bay Closure Area, Bristol Bay Winter
Halibut Savings Area, Bristol Bay Pot Savings Area, and three Herring Savings Areas
(two summer and one winter) that are closed to trawling and scallop dredging to protect
king crab and bottom habitat. The NPFMC later established Chum Salmon Savings
Areas that were designed to reduce the amount of chum salmon taken as bycatch in trawl
fisheries. Together, these areas close about 80,000 square nautical milesto trawling and
scallop dredging.

In 1984 the NPFM C began to produce annual resource assessment documents that
contained complete descriptions of each stock and its current condition. These
documents set the example and standard for SAFE documents that were later required of
all regional fishery management councilsin the U.S. In 1990, the NPFMC established a
comprehensive observer program (paid by industry) that would verify catch levels and
monitor bycatch. The NPFMC required 100% observer coverage on al vessels over 125
ft and 30% coverage on those between 60 and 125 ft.

Since the late 1980s, the NPFM C has taken numerous actions to protect habitat, seabirds,
and marine mammals. In 1988, the NPFMC approved a habitat policy and established a
habitat committee to review permit requests that might impact fish habitat. 1n 1999, the
NPFMC amended FMPs to include essential fish habitat (Amendment 55 to the FMP for
the Groundfish Fishery of the BSAI Areaand Amendment 8 to the FMP for the
Commercia King and Tanner Crab Fisheriesin the BSAI).

GOA FMP

On October 11, 1977, the NPFMC finalized the FMP for GOA groundfish fisheries,
which was implemented with the 1979 fisheries. The FMP continued most of the
management measures contained in the PM Ps to protect target species, bycatch species,
and the associated domestic fisheries. The FMP set optimal yields for each of the main
species and species complexes, and fisheries were closed when the optimal yield was
reached. The concept of a set-aside or reserve was introduced to allow for in-season
flexibility in the allocation of the catch. Inthe GOA, the reserve was 20% of each
species. The principal groundfish species considered resident in the GOA included
walleye pollock (which the plan called Alaska pollock), Pacific cod, sablefish, Pacific
ocean perch, halibut, turbot, flathead sole, rock sole, and Atka mackerel. When the FMP
was finalized, the fishery was estimated to yield 325,700 mt. Of thistotal, pollock were
expected to represent 169,000 mt or about 52% of the yield.

This FMP also focused on rebuilding depleted groundfish stocks, managed groundfish as
a species complex, and protected prohibited species like Pacific halibut. The FMP
contained a ban on retaining halibut in trawls and expanded time-area closures.
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Restrictions on bottom trawls were applied to the foreign fisheries. The FMP
implemented a Prohibited Species Catch limit for halibut for domestic trawlers for the
first time off Alaska. By the end of 1985, only minor foreign fisheries, directed on
pollock and Pacific cod, were being allowed in the GOA and pollock stocksin the Gulf
of Alaska-Shelikof Straits were beginning to decline rapidly. From 1986 to 1990,
pollock stocks in the Western and Central GOA declined significantly. The NPFMC
responded by setting lower harvest levels every year to protect this stock.

In 1978, the NPFMC closed the GOA east of 140° W to al foreign longlining. The
NPFM C prohibited foreign longlining inside of the 500 meter isobath, except that a
longline fishery directed at Pacific cod could be conducted landward of the 500 meter
isobath west of 157° W longitude (NPFMC 1978). The NPFMC reduced the optimum
yield for sablefish to 13,000 mt for the entire GOA to encourage the sabl efish stock to
rebuild, increase the size of fish available, and encourage a U.S. longline fishery and
protect halibut. 1n 1978, the NPFM C also proposed to distribute the optimum yield
through the five INPFC statistical areas in the GOA proportional to the biomass of the
stocks found in those area (NPFMC 1978).

Since 1981, the NPFM C has amended the FM P many times, primarily to protect target
species, protect prohibited species, control bycatch, balance the social and economic
benefits of the fishery, and increase the involvement of the domestic fleet in the
groundfish fisheries. The NPFMC achieved this last objective in 1986, when groundfish
fisheriesin the GOA became totally domestic (although joint ventures operated in the
GOA until 1988).

The NPFMC has taken numerous actions to protect prohibited species — mostly red king
crab, tanner crab halibut, and salmon — although other species benefitted from these
closures. Between 1986 and 1990, the NPFMC closed areas around Kodiak Island to
protect king crab from domestic trawlers. In the 1990s, the NPFMC implemented a
rebuilding plan for Pacific ocean perch stocks in the GOA, which had been decimated by
Soviet fisheriesin the 1960s and have not recovered. The NPFMC later revised this
rebuilding plan and approved a new program called improved retention and improved
utilization for pollock and Pacific cod in the BSAI and for the GOA. This program was
intended to reduce bycatch and discard of juveniles; to achieve this outcome, the
program required fishermen to land all pollock and cod harvested, even juveniles and
other unmarketabl e fractions.

The NPFMC dramatically improved the amount and quality of information availableto
manage groundfish fisheriesin the GOA. After the NPFMC began to produce annual
resource assessment documents for the BSAI, they implemented them for the GOA. In
1990, the NPFM C established a comprehensive observer program (paid by industry) that
would verify catch levels and monitor bycatch. Asinthe BSAI, the NPFMC required
100% observer coverage on all vessels over 125 ft and 30% coverage on those between
60 and 125 ft.

5.5.3.3 Amendmentsto the FMPsto mitigate fisheriesimpacts

Amendmentsto the BSAI FMP to mitigate fisheriesimpacts
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In 1985, the Council voted to prohibit the discard of nets and debris, which often caused
entanglement and mortality with marine mammals and other sealife. Between 1986 and
1990, the NPFM C voted against raising the BSAI 2 million mt cap on groundfish,
partialy in deference to ecosystem impact concerns. In 1991, NMFS listed Steller sea
lions as threatened and banned shooting near their rookeries and haulouts, reduced levels
of incidental take, and implemented a 3-mile buffer zones around principle sealion
rookeries.

NMFS closed areas year-round to trawling within 10 miles of 37 Steller sealion
rookeries and to within 20 miles during the pollock A season (January 20-April 15)
around five rookeriesin the BSAI with comparable closuresin the GOA in 1991. To
reduce competition for prey and avoid localized depletion, the pollock TAC was spread
over three areas, and limits were placed on the amount of excess pollock that could be
taken in aquarter.

On July 13, 1993, NMFS issued regulations (BSAI FMP amendment 28) that subdivided
the Aleutian Islands subdistrict into three subareas (Areas 541, 542, 543) because of
concerns that the concentration of fishery removals, particularly Atka mackerel, in the
eastern Aleutian Islands that occurred in recent years could cause localized depletion of
groundfish stocks (58 FR 37660). Although this measure was designed to disperse the
Atka mackerel TAC and conserve the mackerel stock, it was also considered beneficial
to Steller sealions.

In 1998, NMFS issued regulations for Amendments 36/39 to the BSAI and GOA FMPs
(63 FR 13009), which created a forage fish species category in both FMPs and
implemented management measures for these species. These amendments prohibited
directed fishing for forage fish at all timesin Federal waters of the BSAI and GOA to
prevent the devel opment of acommercial directed fishery for forage fish, which area
critical food source for many marine mammal, seabird, and fish species. The
amendments recognized that many species of marine mammals and seabirds in the BSAI
and GOA had declined and that decreases in the forage fish biomass could contribute to
further declines of these species.

In 1998, the NPFM C recommended changes to the Atka mackerel fishery. The fishery
occurs almost exclusively in the Aleutian Islands region west of 170°W and south of
55°N (Figs. 2.4 or 4.7). Thisregion (within the US EEZ) consists of 1,001,780 km? of
ocean surface, of which 104,820 km? is Steller sealion critical habitat (approximately 10
percent). The purpose of the recommended changes was to reduce the potential for
competition between the Atka mackerel fishery and Steller sealions. The evidence for
such competition was based on catch-per-unit-effort data from various locations in the
Aleutian Islands. The data suggested that local harvest rates were much larger than the
overall target rates for the entire Aleutian Island region. Since most of the mackerel
catch came from Steller sealion critical habitat (about 80% in 1995-97), the evidence for
locally high harvest rates raised concerns that the fishery might be depleting local prey
availability in areas considered critical for sealion recovery.

The changes implemented in 1999 split the Atka mackerel fishery into two equal (by
TAC) seasons and imposed spatia restrictions on the distribution of the fishery. The
spatial measures reduced the allowable catch in critical habitat from about 80% to levels
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at or below 40% over the period from 1999 to 2002. Prior to 1999, atotal of 17,120 km?
(16%) of Aleutian Island critical habitat was closed to all trawl fisheries year round (10-
nm trawl exclusion zones around important rookeries and haulouts). Asaresult of the
Atka mackerel measures implemented in 1999, an additional 4,600 km? (an additional
4% of critical habitat) was closed to all trawl fisheries from January-April each year
(between 10 and 20 nm around the rookeries on Seguam and Agligadak Islands).

BSAI pollock measures and the 1998 jeopardy Biological Opinion

On December 3, 1998, a biological opinion was issued on three fisheries proposed for
1999 through 2002 by NMFS: (1) the authorization of an Atka mackerel fishery from
1999 to 2002 under the Groundfish FMP of the BSAI; 2) the authorization of the
pollock fishery from 1999 to 2002 under the Groundfish FMP of the BSAI; and 3) the
authorization of the pollock fishery from 1999 to 2002 under the Groundfish FMP
Management Plan of the GOA. The opinion concluded that the Atka mackerel fishery
was not likely to jeopardize the western population of Steller sealions or adversely
modify its critical habitat. However, the opinion also concluded that the pollock
fisheries, as proposed for 1999 to 2002, were likely to jeopardize the endangered western
population of Steller sealions and destroy or adversely modify their critical habitat. The
opinion did not prescribe an entire set of reasonable and prudent alternatives (RPAS) for
the two pollock fisheries, but rather established a framework to avoid the likelihood of
jeopardizing the continued existence of Steller sealions or adversely modifying their
critical habitat. This framework included guidelines (ranging from specific to general)
for management measures to achieve three principles: 1) protection of waters adjacent to
rookeries and haulouts, 2) temporal dispersion of the pollock fisheries, and 3) spatial
dispersion of the fisheries. These three principles, in combination, were intended to
modify the fisheries to avoid jeopardy and adverse modification.

On December 13, 1998, the NPFM C recommended a set of revised management
measures for the pollock fisheries based on these RPA principles to avoid jeopardy and
adverse modification. On December 16, those measures were incorporated (with some
modification) into the December 3™ opinion and, on January 22, 1999, the measures were
published in an emergency rule for the 1999 pollock fisheries. The emergency rule was
extended until July 19, 1999. Therefore, at its June 1999 meeting, the NPFMC made
further recommendations for the later half of 1999 (extension of the emergency rule) and
for 2000 and beyond (permanent rule).

The NPFM C measures were developed to 1) avoid competition during the early winter
season and around rookeries and major haulouts by closing that period and those areas to
pollock trawling, 2) disperse the fisheries spatially, and 3) disperse the fisheries
temporally. In addition, the Aleutian Islands region was closed to pollock fishing
(22,000 mt were caught in the Aleutian Island region in 1998; slightly more than 2% of
the BSAI pollock catch). After the measures were implemented, atotal of 210,350 km?
(54%) of critical habitat was closed to the pollock fishery (BSAI and GOA combined).
The portion of critical habitat that remained open to the pollock fishery consisted
primarily of the area between 10 and 20 nm from rookeries and haulouts in the GOA and
parts of the eastern Bering Sea special foraging area.

In the eastern Bering Sea shelf, both the catches of pollock and the proportion of the total

November 30, 2000 Section 5 - Environmental Baseline—-Page 159



0 N o0 AWNE

catch caught in critical habitat have been reduced significantly since 1998 as aresult of
the NPFMC actions:

Estimated pollock catches (mt) and percent caught in the Sea Lion Conservation
Areain the eastern Bering Sea

Months 1998 1999 2000
January-March 441,000 (88%) 222,300 (57%) 156,800 (39%)
January-December 642,100 (60%) 372,800 (39%)

The NPFM C measures taken to implement the RPAs also accomplished some spatial and
temporal spreading of the pollock fishery in the eastern Bering Sea (Figs. 5.1 and 5.2).
Prior to the measures (1998), the fishery was concentrated into 2 seasons, each
approximately 6 weeks in length in January-February and September-October (Fig. 5.2).
Ninety-four percent of the pollock catch was taken in these four months (45% in
January-February and 49% in September-October). In 1998, the pollock fisheries
occurred in the Aleutian Islands (1,001,780 km? inside the EEZ), the eastern Bering Sea
(968,600 km?), and the GOA (1,156,100 km?). The marine portion of Steller sealion
critical habitat in Alaskawest of 150°W encompasses 386,770 km? of ocean surface, or
12% of the fishery management regions.

In 1999, the fishery was dispersed into March (reducing the percent taken in February)
and into August. Little pollock was taken in April-July. Thus, the 1999 fishery was
dispersed only dightly better than the 1998 fishery (Figs. 5.1 and 5.2). In 1998, daily
catch rates averaged over 8,100 mt/day, and peaked at over 21,300 mt/day (Fig. 5.3). In
1999 and 2000, average daily catch rates for January-March declined about 22% to 6,200
mt/day and 6,400 mt/day, respectively; daily maximums were 15,400 mt/day and 12,500
mt/day, respectively. These changes resulted from a combination of the RPAs and the
implementation of cooperatives under the AFA (see below).

For both the pollock and Atka mackerel fisheries, ABC and TAC levels were unchanged.
The underlying assumption of the 1998 Biological Opinion was that the total amount of
the catch was not an issue; rather, certain periods (early winter) and areas (around
rookeries and major haulouts) were protected from competition, and the catch was
otherwise dispersed temporally and spatially.

On October 15, 1999, NMFS issued arevised set of RPAs which NMFS implemented by
regulations for the 2000 fishing year. These revised RPAs and their effects on listed
species and designated critical habitat, will be evaluated in section 6.

Amendmentsto the GOA FMP to mitigate fisheriesimpacts

Since the late 1980s, the NPFM C has taken numerous actions to protect habitat, seabirds,
and marine mammals. 1n 1988, the NPFMC approved a habitat policy and established a
habitat committee to review permit requests that might impact fish habitat. 1n 1985, the
Council voted to prohibit the discard of nets and debris, which often caused
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entanglement and mortality with marine mammals and other sealife. In 1991, NMFS
listed Steller sealions as threatened and banned shooting near their rookeries and
haulouts, reduced levels of incidental take, and implemented a 3-mile buffer zones
around principle sealion rookeries.

In the mid-1990s, the NPFM C chartered an Ecosystem Committee to evaluate methods
for formally addressing ecosystem concernsin Council deliberations. The NPFMC also
expanded membership of its GOA and BSAI Groundfish Management Plan Teams to
include marine mammal and seabird experts to provide scientific advice on annual TACs
and management actions that decrease the probability and magnitude of adverse effects
on marine mammals, seabirds, and habitat.

NMFS has closed areas year-round to trawling within 10 miles of Steller sealion
rookeries in the GOA that were comparable to closures established in the BSAI during
the pollock A season (January 20-April 15) in 1991. To reduce competition for prey and
avoid localized depletion, the pollock TAC was spread over three areas, and limits were
placed on the amount of excess pollock that could be taken in a quarter.

In 1998, NMFS changed the seasonal apportionment of the pollock TAC in the western
and central GOA by moving 10% of the TAC from the 3" fishing season (which starts on
September 1) to the 2™ fishing season (which starts on June 1) to reduce the potential
effect of pollock fishing during the fall and winter months, a period that is critical to
Steller sealions (63 FR 31939). The NPFMC took this action because of concerns about
the importance of the fall and winter to Steller sealions, particularly lactating females
and newly-weaned juveniles. In 1999, the NPFM C amended FM Ps to include essential
fish habitat (Amendment 55 to the FMP for the Groundfish Fishery of the GOA Area).

GOA pollock measures and the 1998 jeopar dy Biological Opinion

The potential effects of the GOA pollock fisheries were addressed in the December 3,
1998 Biological Opinion. The opinion concluded that the GOA groundfish fisheries, as
proposed in 1998, were likely to jeopardize the continued survival of the western
population of Steller sealions and adversely modify its critical habitat.

For the GOA, the RPAs were intended to disperse the pollock fishery temporally into
four discrete seasons dispersed through the period from January 20 to November 1. For
1999, little temporal dispersion was accomplished (Figs. 5.4 and 5.5). For 2000, these
four seasons were to begin January 20, March 15, August 20, and October 1. The catch
was dispersed accordingly. However, the fleet capacity in the GOA exceeds that
required to take the catch in this area, and as a consequence, the catch was effectively
dispersed into four discrete pulses.

For the GOA pollock fishery, the RPAs were intended to achieve two aobjectives with
respect to spatial dispersion. The first wasto reduce pollock catches from around
significant rookeries and haulouts by requiring that fishing occur 10 nm away from these
areas, and the second was to distribute the seasonal catches according to the seasonal
pollock biomass distributions by area. Inthe GOA, survey and fishery data suggested
that winter pollock fishing effort could be higher in Shelikof Strait (part of critical
habitat) than had previously been observed. Surveysindicated that as much as 50% of
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the exploitable biomass of pollock in the GOA was inside Shelikof Strait in March, yet
the recent pre-RPA winter GOA fishery did not catch 50% of its pollock from that area.
Instead, the fishery worked principally in other parts of critical habitat, presumably with
less available biomass, but with other advantages (e.g., closer to ports). Therefore,
fishing effort may have been disproportionately large in some portions of critical habitat
and considerably lower in others (e.g., Shelikof Strait). To distribute the pollock catch
according to the pollock distribution, the NPFMC established a separate Shelikof Strait
management area (combined areas 621 and 631) and allocated approximately 50% of the
A and B season quotasto it. This essentially shifted effort from one part of critical
habitat to another to more closely match the winter biomass distribution. Because of
this, pollock catches from critical habitat in the A and B seasons would not be expected
to decline as aresult of the RPAs. During the C and D seasons, the RPAs alocated
TAC by fishery management area.

Pollock catches and the percent of catch removed from critical habitat in the GOA
increased in 1999 and 2000 relative to 1998 (see below). Pollock catches during
January-March from critical habitat have increased from almost 20,000 to over 34,000
mt, and the proportion caught in critical habitat increased from 70% to 97%. As stated
above, thisis not a surprising result since the Shelikof Strait area (critical habitat) was
alocated over half of the GOA pollock TAC during the A and B seasons.

Estimated Pollock Catches (mt) and Percent Caught
in the Steller Sea Lion Critical Habitat in the GOA

Months 1998 1999 2000
January-March 19,900 (70%) 31,700 (88%) 34,100 (97%)
January-December 99,700 (79%) 75,600 (82%)

Contrary to the EBS, the GOA pollock fishery has generally become increasingly
concentrated in smaller areas within Steller sealion critical habitat (Fig. 5.4). Some of
this may be attributable to decreasesin total catch between 1998 (125,400 mt) and 1999-
2000 (100,000 mt in both years).

On October 15, 1999, NMFS issued arevised set of RPAs which NMFS implemented by
regulations for the 2000 fishing year. These revised RPAs and their effects on listed
species and designated critical habitat, are evaluated in section 6.

5.5.3.4 Amendmentsto the FM Psto conserve salmon

Bycatch of salmon by groundfish fisheriesin the Bering Sea and the GOA has been an important
issue in fisheries management for decades. Chinook salmon are caught incidentally in trawl
fisheriesin the BSAI and GOA, particularly in the BSAI midwater pollock fishery. Salmon area
prohibited speciesin the BSAI groundfish fisheries. They cannot be retained, and must be
returned to the sea as soon as possible with a minimum of injury after they have been counted by
aNMFS observer. However, the mortality rate for salmon caught in trawl fisheriesis 100
percent as salmon do not survive interception by trawl gear.
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Chinook salmon bycatch in trawl fisheries reached a high in 1980, when foreign trawl vessels
intercepted approximately 115,000 chinook salmon. Following Federal action to reduce bycatch
in the trawl fisheries, the foreign fleet was constrained by a bycatch reduction schedul e that
reduced the allowable level each year from 65,000 chinook salmon in 1981, to 16,500 chinook
salmon by 1986. Domestic vessels began fishing in the mid-1980s and bycatch numbers
remained below 40,000 fish until 1993. From 1994-1998, most of the chinook salmon bycatch in
the BSAI was within the area designated as the Chinook Salmon Savings Area (CSSA) (Table
5.94). During this same period, the bycatch limit of 48,000 chinook salmon was exceeded four
times, with a high of about 63,000 chinook salmon intercepted in 1998. Since 1996, a PSC limit
of 48,000 chinook salmon has been in place during the period from January 1 until April 15 for
vessels using trawl gear, with no restrictions on the amount of chinook salmon bycatch in the
subsequent months. Historically, most of the chinook salmon taken as bycatch has been by
pelagic trawl gear for pollock.

Although the groundfish fisheries are prohibited from retaining any salmon they catch, about
60,000 chinook salmon were taken incidentally in the BSAI each year between 1996 and 1998 in
trawl fisheries. In that same period, about 60,000 to 80,000 other salmon (mostly chum salmon)
were estimated as trawl bycatch annually. Most of the salmon bycatch has been taken by vessels
using pelagic trawl gear targeting pollock. Inthe Bering Sea, alimit of 48,000 chinook salmon
between January 1 and April 15 was established for trawl gear in the CSSA (November 29,
1995; 60 FR 61215).

In the BSAI, bycatch of other salmon has ranged from about 22,000 in 1995 to 78,000 in 1996.
Again, the vast mgjority of the salmon were caught in trawl fisheries. In Table 5.10, the “ other”
salmon category is broken out by percentages of the salmon that were identified within this
category. No “other” salmon were caught in either the jig or pot gear fisheries. Chum salmon
comprise the mgority of the catch, 98 percent in trawl fisheries and about 92 percent in hook-
and-line fisheries. Coho salmon are the next largest component, about 1.5 percent in trawl
fisheries and 6.5 percent in hook-and-line. About 1.4 percent are pink salmon caught in hook-
and-line fisheries, and very few sockeye are intercepted and no steelhead were reported.

On July 5, 1995 (60 FR 34904) NMFS established the Chum Salmon Savings Area (CSSA) in
the BSAI. A limit of 42,000 non-chinook salmon is established for vessels using trawl gear
during August 15 through October 14 in the CVOA. If thelimit is reached, trawling would be
prohibited within the CSSA during the remainder of the period from September 1 through
October 14. These existing regulations prohibit trawling in the CHSSA through April 15 of each
year once the bycatch limit of 48,000 chinook salmon is reached. Historically, the majority of
the chinook salmon bycatch was accounted for before April 15 (in the winter/spring pollock
trawl fisheries). Recently, chinook salmon bycatch has also been high in the fall/winter period.

In 1997, the NPFMC, started analyses that would help lower the chinook salmon bycatch limit in
the BSAI. Thisproposal, submitted by the Y ukon River Drainage Fisheries Association,
identified the current bycatch trigger of 48,000 chinook salmon as too high to effectively reduce
chinook salmon bycatch. At its meeting in February 1999, the NPFMC considered this
information and the analysis prepared by staffs from the ADF& G and the NPFMC in support of
this action, and adopted Amendment 58 to the BSAI FMP to reduce chinook salmon bycatch in
the BSAI. Five alternatives were presented to the NPFMC for consideration. The alternative
adopted by the NPFM C would: (1) reduce the chinook salmon bycatch limit from 48,000 to
29,000 chinook salmon over a 4-year period, (2) implement year-round accounting of chinook
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salmon bycatch for the pollock fishery, beginning on January 1 of each year, (3) revise the
boundaries defined by the CHSSA, and (4) set new CHSSA closure dates.

In the GOA, while PSC limits have not been established for salmon, the timing of seasonal
openings for pollock in the Central and Western GOA have been adjusted to avoid periods of
high chinook bycatch. The number of salmon taken as bycatch has been much lower in the GOA
than inthe BSAI. The number of chinook salmon taken has ranged from about 14,000 in 1995 to
just over 18,000 in 1999. Nearly al of the salmon taken have been by trawl gear in the GOA.

About 3,000 and 13,000 “other” salmon have been taken in the GOA as bycatch (“other” salmon
is primarily chum salmon) since 1996. In 1995, a high of about 65,000 “other” salmon were
taken, mostly in the trawl fisheries. Again, chum salmon represent the majority of the bycatch,
with coho salmon second. Nearly al of the bycatch of salmon in the GOA (see Table 5.9b) is
intercepted in trawl fisheries, with very few salmon caught in the hook-and-line fisheries. From
1995 through 1999, about 88% of the trawl “other” salmon bycatch were chum, 10 percent coho,
1 percent sockeye, and 1.5 percent pink salmon (Table 5.10). Again, no steelhead salmon were
reported in the fishery.

5.5.3.5 The American Fisheries Act of 1998
On October 21, 1998, the President signed into law the AFA. The AFA:

1 Established a new alocation scheme for BSAI pollock that allocates 10 percent of the
BSAI pollock TAC to the CDQ Program, and after allowance for incidental catch of
pollock in other fisheries, alocates the remaining TAC asfollows: 50 percent to vessels
harvesting pollock for processing by inshore processors, 40 percent to vessels harvesting
pollock for processing by catcher/processors, and 10 percent to vessels harvesting
pollock for processing by motherships.

2. Provided for the buyout and scrapping of nine pollock catcher/processors through a
combination of $20 million in Federal appropriations and $75 million in direct loan
obligations. The AFA aso established afee of six-tenths (0.6) of one cent for each
pound round weight of pollock harvested by catcher vessels delivering to inshore
processors for the purpose of repaying the $75 million direct loan obligation.

3. Listed by name and/or provided qualifying criteriafor those vessels and processors
eligible to participate in the non-CDQ portion of the BSAI pollock fishery. The AFA
increases the U.S. ownership requirement to 75% for vessels with US fisheries
endorsements and prohibited new fisheries endorsements for vessels greater than 165 ft,
LOA, greater than 750 gross registered tons, or with engines capable of producing
greater than 3,000 shaft horsepower.

4, Increased observer coverage and scale requirements for AFA catcher/processors.
5. Established limitations for the creation of fishery cooperatives in the catcher/processor,

mothership, and inshore industry sectors.

6. Required that NMFS grant individual allocations of the inshore BSAI pollock TAC to
inshore catcher vessel cooperatives which form around a specific inshore processor and
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agree to deliver the bulk of their catch to that processor.

7. Required harvesting and processing restrictions (commonly known as "sideboards') on
fishermen and processors who have received exclusive harvesting or processing
privileges under the AFA to protect the interests of fishermen and processors who have
not directly benefitted from the AFA.

8. Established excessive share harvesting caps for BSAI pollock and directed the Council to
develop excessive share caps for BSAI pollock processing and for the harvesting and
processing of other groundfish.

Since the passage of the AFA in October 1998, the Council and NMFS have developed extensive
management measures to implement the requirements of the AFA. While some of the resulting
regulations were in place for the 1999 fisheries, the majority of the regulations were
implemented in 2000 through emergency regulations. NMFSis currently in the process of
preparing proposed rules including those regulations, although it islikely that these regulations
will be implemented by emergency regulations again in 2000. For example, the AFA emergency
regulations require the allocation of pollock TAC among fishery sectors (and within sectors
where necessary), among fishery areas, and among fishing seasons. The rule also establishes
harvest restrictions or "sideboards" on the participation of unrestricted AFA catcher/processors
in other BSAI groundfish fisheries and completely prohibits AFA catcher/processors fishing in
the GOA.

The effects of the AFA on the BSAI groundfish fisheries are largely related to ownership
restrictions and restrictions on the number of vesselsin the fishing fleet, allocation of pollock
among the four sectorsin Bering Sea, improving observer coverage and assessment of tons
caught, restrictionsin other fisheries (including fisheriesin the GOA) of vessels benefitting from
the AFA, and regquirements for formation of cooperatives within sectors. These allocations have
atered the nature of the pollock fishery by eliminating the race for fish, and allowing for better
temporal dispersion of catch. The formation of cooperatives may also facilitate spatial
dispersion of the catch to the extent that vessels can be more deliberative about where and when
they fish to maximize profit. At present, no evidence suggests that the implementation of the
AFA will increase the likelihood of operational or biological interactions between the BSAI
groundfish fisheries.

As described previously, the AFA, established anew allocation scheme for BSAI pollock,
provided for buyout and scrapping of nine BSAI pollock catcher/processors, listed by name or
provide qualifying criteriafor non-CDQ BSAI pollock participants, increased observer coverage
and scale requirements for BSAI catcher/processors, established limits on BSAI pollock fishery
cooperativesin the non-CDQ sectors, required individual allocations of BSAI pollock TAC to
inshore catcher-vessel cooperatives, required restrictions on vessel s benefitting from the AFA to
protect vessels not participating in the AFA, and established excessive share caps.

In total, the AFA deals with rules and limits for participation in the BSAI pollock fishery, and
alocation of the pollock among the participants. In general, issues related to allocation of TAC
are resolved or managed in the NPFM C arena, where the industry and the public at large have an
opportunity to participate. The AFA should indirectly benefit Steller sealions by reducing the
fishing power of the catcher/processor sector of the BSAI pollock fleet, reducing the rate at
which pollock can be taken, increasing the temporal dispersion of the fishery, and thereby
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reducing the probability of localized depletion of pollock. The AFA also should increase the
amount and accuracy of fisheries data from the catcher/processor sector. Such datais essentia to
assess the pollock stock, fishing practices, and potential effects on Steller sealions. The effects
of the AFA on fisheries authorized by the groundfish FMPs will be evaluated in section 6.

5.5.4 Impactsof Alaska State managed fisheries

ADF& G manages fishing activity within state territorial waters (from zero to three miles, hereby referred
to as state waters). Additionally, the state oversees BSAI crab, salmon, and some rockfish fisheriesin
Federal waters (EEZ) under FM Ps adopted by the Council. With the exception of Alaska state fisheries
that have specified guideline harvest limits (GHLSs) for species such as sablefish, Pacific cod, and the
Prince William Sound pollock fishery, ADF& G coordinates their fishery openings and in-season
adjustments with Federal fisheries. For example, when groundfish fishing is open in Federal waters,
current state regulations allow fishing to occur in state watersin what is referred to as the “ parallel”
fishery. However, the State retains regulatory jurisdiction over fisheries within State waters.

Where and when do state fisheries occur? As described above, state fisheries occur inside the state
territorial waters from zero to three miles, which happen to lie amost entirely within Steller sealion
critical habitat. Not only do these fisheries occur inside critical habitat, they are concentrated in space
(usually bays or river outlets) and in time (usually spawning aggregations and salmon congregating near
riversfor their return to spawning grounds in spring and summer). The exception to this are the crab
fisheries, some rockfish fisheries, and salmon catch that occur outside of state waters.

State fisheries are managed by a highly localized system of regional offices scattered throughout the
state. Generally, each region has separate state FMPs and is responsible for producing management
reports, issuing GHLs, and providing in-season management of fisheries. Thisisin stark contrast to the
Federal fishery which is compaosed of very large management units with relatively large harvest limits.
The state’ s system allows for micro-management down to the bay or stream level. Closures are often
issued over VHF radio, and fishery openings can be as short as 20 minutes. Whereas the Federal fishery
uses summer and winter surveys combined with stock assessment models to assess biomass and catch
limits, the state employs a variety of methods of determining catch and biomass including stock
recruitment models, aerial surveys, escapement goals, historical fishery harvest performance, and others.
This next provides an overview of the fisheries, including historical catch, gear used, stock assessment
methods, and health of the fishery, then we discuss possible direct and indirect effects of these fisheries
on listed species and critical habitat.

5.5.4.1 Stategroundfish fisheries

Thereisarelatively long history of state management of groundfish fisheries (e.g., lingcod,
sablefish, rockfish, Pacific cod, flatfish) in Southeast Alaska. In addition to management of
fisheriesin inside waters, the Federal groundfish FMP for the GOA established ajoint state-
Federal management plan for demersal shelf rockfish (DSR) in the Eastern Regulatory Area. The
Council annually specifiesthe TAC for DSR. Under Federa oversight, ADF& G manages the
DSR fishery throughout the EEZ in the Eastern Regulatory Area under a state FMP adopted by
the Alaska Board of Fisheries (BOF).

In the western GOA, the state has established separate GHL s and seasons for the following
fisheries: sablefish, lingcod, Pacific cod, black rockfish (Sebastes melanops), and blue rockfish
(S. mystinus). The state-managed fisheries for sablefish and Pacific cod occur within state waters,
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whereas the state has full management authority for lingcod and black and blue rockfish fisheries
throughout the EEZ. In the Central GOA, state-managed fisheries in state waters consist of
Pacific cod, sablefish, pollock in Prince William Sound (PWS), and al rockfish speciesin state
waters of PWS and lower Cook Inlet (LCI). In the western GOA, the state has full management
authority for lingcod and black and blue rockfish fisheries throughout the EEZ and territorial
waters. The cumulative impact of these state fisheries will be evaluated in section 7.

Pacific cod

In 1996, the BOF adopted Pacific cod FMPs for fisheriesin PWS, LCI, Chignik, Kodiak,
and the South Alaska Peninsula. All five FM Ps have some common elements that
include: only pot or jig gear is permitted, pot vessels are limited to no more than 60 pots,
jig vessels are limited to no more than five jigging machines, and exclusive area
registration requirements. Vessels participating in the South Alaska Peninsula and
Chignik areas are limited to no more than 58 feet in length. Catches are allocated to users
as: 85% pot and 15% jig in South Alaska Peninsula and Chignik areas, 60% pot and 40%
jigin PWS, and 50:50 in Kodiak and Cook Inlet areas. If target gear allocation
percentages are not met by late in the season, then the unattained GHL becomes
availableto all gear types. State GHLs are set as a percentage of the Federal TAC. State
GHLsfor PWS are set at 25% of the Federal TAC for the eastern GOA. Similarly, up to
25% of the central GOA TAC is alocated among Chignik (up to 8.75%), Kaodiak (up to
12.5%) and Cook Inlet (up to 3.75%). Finally, the state GHL for the South Alaska
Peninsulafishery is set at 25% of the western GOA TAC. The fishery generally occurs
in the spring following the Federal fishery, the state Pacific cod fishery opens by
regulation between 7 and 14 days after the Federal fishery closes.

In 2000, ADF& G implemented a small boat fishery around Adak Island (see ADF& G
news release dated July 5, 2000). In state waters around Adak, vessels larger than 60'
were prohibited, and gear types were limited to nontrawl. Effectively, this created a state
fishery operating off the Federal Pacific cod TAC, which further complicates the link
between state and Federal fisheries. Thiswas brought up during the 2000 September
Council meeting in Anchorage, when a proposal was made for a Pacific cod management
action to separate the BSAI Pacific cod TAC into BS and Al components. Because the
small boat portion of the TAC isonly about 1.4%, given that Adak would now only
receive 1.4% of a much lesser amount (an 89% reduction from the previous allocation)
there was significant resistance to the proposal for the Federal fishery.

Walleye pollock

The PWS pollock fishery is based on a constant harvest rate strategy. Because reliable
estimates of biomass and natural mortality are available, the PWS pollock stock fallsinto
Tier 5 of the Federal stock assessment strategy (see section 2.4.2.3). The GHL is
calculated as the product of the biomass estimate, instantaneous natural mortality rate
(0.3) and a“safety factor” of 0.75. Biomass is estimated by bottom trawl surveysin
summer and hydroacoustic surveys of spawning aggregations in winter. In 1999 the BOF
directed the ADF& G to file an emergency regulation establishing a PWS pollock trawl
fishery management plan to reduce potential impacts on the endangered population of
Steller sealions. The plan divides the Inside District of (PWS) into three management
sections. The management plan also specifies that no more than 40% of the GHL may be

November 30, 2000 Section 5 - Environmental Baseline-Page 167



OCO~NOUITA,WNE

taken from any one section. To implement this plan, ADF& G managed the fishery to
target 30% of the GHL from any one area. The remaining 10% of the GHL was intended
to insure against overharvest that could occur from an unforeseen increase in harvest rate
or asresult of incorrect inseason haul weights. This measure wasin lieu of closing two
Steller sealion haulouts that were specified to be closed under the 1998 biolocial opinion
(NMFS 1998). Although pollock in the GOA are considered to be one stock, the state
surveys pollock in PWS separately from NMFS surveys in the GOA. However, NMFS
takes the PWS fishery into consideration when setting the GOA TAC. In 2000, the
fishery began on January 20, and was estimated to be about 1,420 mt of pollock.
Typicaly, the fishery closes by mid-February.

Sablefish

ADFG manages sabl efish fisheries in three management areas west of 144° W longitude.
The PWS sabl efish fishery is managed for a GHL set as the midpoint of a guideline
harvest range derived from the estimated size of sablefish habitat and a yield-per-unit-
areamodel. The state sets a fishing season length based on the GHL, estimated number
of participants, and past catch rates. Rockfish bycatch islimited to 20%. In LCI, the first
GHL was set in 1997 based on afive-year average harvest for the area adjusted up or
down annually in proportion to the Federal TAC set for the GOA. The Aleutian Islands
sablefish management areaincludes all state waters west of Scotch Cap Light (164° 44"
W. longitude) and south of Cape Sarichef (54° 36" N. latitude). The fishery opens and
closes concurrent with the Federal fishery unless closed earlier by emergency order when
the state GHL is attained. In the Aleutian Islands the GHL is based on a combination of
harvest history, fishery performance, and the Federal TAC based on NMFS surveys. In
1999, the GHL was set at 113 mt (250,000 I1bs).

Lingcod

The minimum legal size of lingcod is 35" total length or 28" measured from the front of
the dorsal fin to the tip of the tail. The minimum legal size restriction isintended to
allow lingcod to spawn at least two years prior to becoming vulnerable to the fishery. In
the PWS Management Area, the lingcod fishery is split among two districts: the Inside
District and the Outside District. For each district, a GHL is established based on 75% of
the recent 10-year average harvest. For 1999, the GHL for the Inside District was 1.8 mt
(4,000 Ib), and 10.2 mt (22,500 Ib) was set for the Outside District. In PWS lingcod are
primarily caught as bycatch mainly by hook-and-line vessels. In LCl, a GHL was set at
15.8 mt (35,000 Ib) as 50% of recent five-year harvest, and only mechanical jig and hand
jig (hand troll) gear may be used to target lingcod. During the open fishing season in
PWS and LCI, lingcod may be retained as bycatch in other directed fisheriesin an
amount that does not exceed 20% by weight of the directed groundfish species aboard
the vessel.

In the western GOA, lingcod are taken largely incidental to other fisheries. Therefore, no
GHLs are set and harvests are reported to be small. In Kodiak and Chignik areas, there
are no gear restrictions and lingcod over the size limit may be retained during July 1 —
December 31. The South Alaska Peninsula represents the western range limit of the
species, ADFG has no specific lingcod catch regulations for that area.
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Rockfish

The PWS rockfish management plan, adopted by the BOF in 1992, includes three main
components: (1) vessdl trip limits, (2) bycatch allowance for low-level retention once the
directed fishery is closed, and (3) aGHL for all species. Thereistrip limit of 1.4 mt
(3,000 Ib) per 5-day period to provide for a slower paced fishery. Unlike sablefish and
lingcod, most rockfish die when discarded at sea. Therefore, ADFG has set a 20%
bycatch allowance which they feel provides for retention of unavoidable bycatch of
rockfish while avoiding an incentive to target rockfish after the closure of the directed
fishery. A GHL of 68 mt (150,000 Ibs) for al rockfish speciesis set relative to average
harvests sustained over time. This GHL-setting method is similar to the tier 6 approach
used by NMFS.

The Cook Inlet Area Rockfish Management Plan imposes a 68-mt annual pound harvest
cap and vessel trip limits such that a fishing vessel may not land or have onboard more
than atotal of 0.45 mt (1,000 pounds) of all rockfish species within five consecutive
days. When the directed fishery is closed, bycatch limits for rockfish are set at 10%
(more conservative than the PWS plan above).

In the western GOA, only black and blue rockfishes are managed by the state. Asin the
central GOA, GHL s are set from historical catch data. In the Kodiak area, separate GHLs
are set for seven fishing districts to disperse harvest and reduce the likelihood of
localized depletion. Likewise, separate GHL s were established for four fishing
subdistricts in the Akutan District and the Unal aska District was split into three
subdistricts, one of which was split further into five sections. Once the directed fishery is
closed in the western GOA, fishers are allowed to retain up to 5% by weight of black
rockfish caught incidentally in other directed fisheries.

5.5.4.2 Stateherringfisheries

Alaska's commercia herring industry began in 1878 when 30,000 pounds were prepared for
human consumption. By 1882, areduction plant at Killisnoo in Chatham Strait was producing
30,000 gallons of herring oil annually. The herring reduction industry expanded slowly through
the early 20™ century reaching a peak harvest of 142,000 mt in 1934 (Fig 5.6). However, as
Peruvian anchovetta reduction fisheries developed, Alaska herring reduction fisheries declined so
that by 1967 herring were no longer harvested for reduction products.

Substantial catches of herring for sac roe began in the 1970s as market demand increased in
Japan, where herring harvests had declined dramatically. Presently, herring are harvested
primarily for sac roe, still destined for Japanese markets. Statewide herring harvests have
averaged approximately 45,000 mt in recent years, with avalue of approximately $30 million. In
addition, commercial fisheries for herring eggs on kelp harvest about 400 mt of product annually
with avalue of approximately $3 million.

At present, the state fishery islocated in the following areas. Prince William Sound, Cook Inlet,
Kodiak, Alaska Peninsula, Bristol Bay, Kuskokwim, Norton Sound, Southeast, and Port
Clarence. Fisheriesin the Southeast and Port Clarence regions are not likely to affect the
western population of Steller sealions and are not considered further. Approximately 25 distinct
fisheries for Pacific herring occur in these regions. Harvest methods are by gillnet, purse seine,
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and handpicking of roe from kelp. Herring are primarily caught for their roe during the sac roe
harvest in the spring. On occasion the entire allowable harvest has been taken in less than one
hour, although most sac roe fisheries occur during a series of short openings of afew hours each,
spanning approximately one week. Fishing is not allowed between these short openings to alow
processors time to process the catch, and for managers to locate additional herring of marketable
quality.

Spawn-on-kelp fisheries harvest intertidal and subtidal macroalgae containing freshly deposited
herring eggs. Both of these fisheries produce products for consumption primarily in Japanese
domestic markets. Smaller amounts of herring are harvested from late July through February in
herring food/bait fisheries. Most of the herring harvested in these fisheries are used for bait in
hook-and-line and pot fisheries for groundfish and shellfish. Smaller amounts are used for bait in
salmon troll fisheries. When herring harvested during spring sac roe fisheries produce low
quality roe, they are then sold as food/bait herring, although for regulatory purposes the catch is
included as part of the sac roe quota. Herring spawn timing is temperature dependent, so that
herring spawning and roe harvest timing occurs progressively later from southeast Alaska, where
spawning beginsin March, through the northern Bering Sea, where spawning ends in June.

GOA herring have some genetic distinction from Bering Sea herring and are smaller and non-
migratory, generally moving less than 100 miles among spawning, feeding, and wintering
grounds. Bering Sea herring are much larger and longer lived. Most travel to offshore central
Bering Sea wintering grounds, with some herring migrating over 1,000 miles annually. Herring
are planktivores and provide akey link in pelagic and nearshore food chains between primary
production and upper-level piscivores.

Harvest policies used for herring in Alaska set the maximum exploitation rate at 20% of the
exploitable or mature biomass. The 20% exploitation rate is considered to be lower than
commonly used biological reference points for species with similar life history characteristics. In
some areas, such as Southeast Alaska, aformal policy exists for reducing the exploitation rate as
the biomass drops to low levels. In other areas, the exploitation rate is similarly reduced, without
aformal policy. In addition to exploitation rate constraints, minimum threshold biomass levels
are set for most Alaskan herring fisheries. If the spawning biomassis estimated to be below the
threshold level, no commercial fishing isallowed. Threshold levels are generally set at 25% of
the long-term average of unfished biomass (Funk and Rowell 1995).

Most herring fisheries in Alaska are regulated by management units or regulatory stocks (i.e.,
geographically distinct spawning aggregations defined by regulation). Those aggregations may
occupy areas as small as several miles of beach or aslarge as al of Prince William Sound.
Herring sac roe and spawn-on-kelp fisheries are aways prosecuted on individual regulatory
stocks. Management of food and bait herring fisheries can be more complicated because they are
conducted in the late summer, fall, and winter when herring from several regulatory stocks may
be mixed together on feeding grounds distant from the spawning areas. Where possible, the BOF
avoids establishing bait fisheries that harvest herring from more than one spawning population.

The 1999 harvest of herring for sac roe of approximately 38,000 tonsis less than the recent
average harvest of approximately 48,000 tons, because of lower abundance in some areas.
Allowable harvest quotas in some areas were not entirely taken in 1999 because of marketing and
processing considerations. The major populations of herring in Alaska are at moderate levels and
in relatively stable condition, with the exception of Prince William Sound and Cook Inlet.
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5.5.4.3 State salmon fisheries

Commercia salmon fishing in Alaska began in the 1880s (Fig 5.7). Initial commercial harvests
were primarily salted, and canning became predominant at the turn of the century. After the
United States purchased Alaskain 1867, the U.S. Federal government had jurisdiction over these
fisheries until statehood. The White Act, passed in 1924, required a closure of the fishery after
the halfway point of the runs. At that time, much of the catch was taken in large fish traps.
Federal management was weak, poorly funded, and ineffectively enforced.

After World War 1, W. F. Thompson of the University of Washington began investigations of
salmon and their management in Alaska. After statehood in 1959, the state of Alaskatook over
salmon management. Fish traps were banned. Based on the work of W. F. Thompson and his
students, ADFG implemented a management system based on maintaining a constant stock size,
and a program to find stock sizes that maximize the yield. A network of regional and area offices
was created to closely monitor local salmon runs and to open and close fisheries to meet
conservation mandates. A state fish and wildlife enforcement program was instituted to assure
compliance. Largely as aresult of this management system, adequate enforcement, and
commitment to salmon resource conservation, the fishing industry in Alaska has enjoyed the full
benefit of the salmon resource when the environment has been favorable for large fish runs. The
industry has accepted and encouraged restrictions during years of low runs. In general these
salmon runs are considered rebuilt, and are at or near record abundances (Fig 5.7).

The state salmon fishery includes five species: chinook, sockeye, coho, pink, and chum. These
fisheries are divided into southeast, Prince William Sound, Cook Inlet, Bristol Bay, Kodiak,
Chignik, Alaska Peninsula, Kuskokwim, Y ukon, Norton Sound, and K otzebue management
areas. Samon are taken by purse seines, gill nets, trolling, and beach seining via an extensive
small boat fleet. The catch in 2000 was about 135 million fish. Economically, the salmon
fishery is worth more than all other state fisheries combined. The fisheries are managed for
minimum escapement goals, where regional ADFG biologists have determined what level of
escapement seems to produce the maximum yield per year. These methods have not been
standardized, and range from aerial flightsto determineif the streams are “full” to fish weirs and
remote sonar counters. The timing of the fisheries correspond with the various spawning time
for each run, which is highly variable and which is managed on a stream by stream basis.

5.5.4.4 State managed crab fisheries

The state manages all crab fisheriesin the BSAI and GOA, although State management in the
BSAI is subject to afederal FMP for the crab fishery. King (brown, red, blue), Dungeness, and
Tanner crabs are taken by hand-picking, shovel, trawl, pot, and dredge gear. Crab fisheries
began in the early 1960s when the stocks were abundant, then declined in the mid-1980s into the
1990s (Fig. 5.8). State crab fisheries occur in Bristol Bay, Dutch Harbor, Alaska Peninsula,
Kodiak, Cook Inlet, Adak and W. Aleutian Islands, and Prince William Sound. Crab fisheries
primarily occur during the winter season. Over the past ten years, the industry has focused on
Alaska snow crab (C. opilio), and the catch has exceeded historical levels of king crab harvests
from the late 1970s.

Most westward crab stocks were not healthy in 1999. All major red king crab stocks, except
those in Norton Sound, BB, and the Pribilof Islands, were very low in abundance and continue to
decline. Consequently, these fisheries have been closed for sometime. Bering Sea Tanner crab
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has been declared overfished and closed since 1997. St. Matthew and Pribilof 1slands blue king
crab fisheries have been closed since 1999 due to low stock abundance. The Bering Sea snow
crab GHL was drastically reduced in 1999 because of stock decline.

Crab species harvested in 1999 included red king, blue king, golden king, scarlet king, snow,
Dungeness, and Korean hair crab. Approximately 96,302 t of crab was landed with BS snow crab
dominating the total harvest. The 1999 harvest consisted of snow crab 91.5%, red king crab
5.6%, golden king crab 2.5%, Dungeness crab 0.3%, Korean hair crab 0.1%, and scarlet king
crab <0.0001%. Exvessel prices were high for Bristol Bay and Al king crabs due to stable Asian
economies, increased domestic demand for crab, decreased Russian production, and closures of
Pribilof Islands and St. Matthew Island king crab fisheries.

5.5.4.5 Stateshrimp fisheries

Five species are targeted in Alaska shrimp fisheries: northern (formerly, pink) shrimp, Pandalus
borealis; sidestriped shrimp, Pandalopsis dispar; coonstriped shrimp, Pandalus hypsinotus; spot
shrimp, Pandal us platyceros; and humpy shrimp, Pandalus goniurus. In 1999, northern and
sidestriped shrimp contributed to almost al the landings from the areas west of 144° W long.
(PWS, Cook Inlet, Kodiak, Al coasts, and BS [Pribilof Islands and St. Matthew Island]). Shrimp
resources in Alaskan waters have been exploited since 1915, but catch records are only available
since the mid-1960s. Effort was highest during the late 1970s and 1980s, but has undergone
severe declines in most areas (Fig 5.8). Currently, the shrimp fishery occursin the southeast and
Y akutat areas, and to alesser extent in Prince William Sound, Kodiak, Dutch Harbor, Cook Inlet,
and the Alaska Peninsula. Shrimp are harvested by pot gear and often sold to floating
processors. 1n 1995, over 45,000 mt of shrimp were harvested by 351 vessels. In thelast ten
years, effort has increased in the southeast due, in part, to the availability of floating processors,
which allow fishing vesselsto devote more of their time to fishing. Harvest strategy for shrimp
is based on a minimum biomass estimate by region, the plan is to maintain the biomass above
that level, where a fishery could occur at a harvest rate up to 20%. However, biomass estimates
and recruitment are largely unknown for shrimp.

5.5.4.6 Stateshellfish (invertebrate) fisheries

Clam, abalone, octopus, squid, snail, scallop, geoduck clams, sea urchins, and sea cucumbers
have been harvested throughout the state. Most of the catch of shellfish istaken from April to
September, and they are taken by hand-picking, shovel, trawl, pot, and dredge gear. Harvest
levels were relatively consistent through the 1980s, but have increased dramatically in amount
and annual variation in the 1990s. The variability has been due, in large part, to recent but
sporadic catchesin Bristol Bay and the Bering Sea, areas not usually fished for shellfish. With
the exception of the recent large catches in these areas, most of the shellfish fisheries have
traditionally taken place in the Kodiak and Cook Inlet areas. Limited stock assessment surveys
are available for these species, and amost all of the above invertebrates are managed with GHLs
based on past fishery performance data.

Of al the above invertebrates, the giant Pacific octopus (Octopus dofleini) and squid
(Berryteuthis magister) are the most likely prey of sealions. Octopus, is harvested in al Alaskan
waters primarily as bycatch in groundfish pot (mostly Pacific cod), trawl, and hook-and-line
fisheries. Squid is also taken as bycatch in shrimp and groundfish trawl fisheries.
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5.5.4.7 Interactions between State fisheriesand listed species

Direct interactions between the fisheries and listed species would include direct take (mortality),
disturbance (e.g., disturbance of a sealion haulout), vessel noise, entanglement in nets, and
among others, preclusion from foraging areas due to active fishing vessels. NMFS has already
issued a comprehensive biological opinion for the southeast Alaska salmon troll fishery (NMFS
1999) that evaluates the fishery’ simpacts on listed salmon.

Direct take of listed species (cetaceans, Steller sealions, and leatherback seaturtles) are
expected to be very low relative to other mortality. Accurate estimates of take in the state fishery
are not available dueto lack of observer coverage. Estimatesin the Federal fishery place the
annual mortality at around 30 Steller sealions. In the 1970s, the crab fleet purportedly killed sea
lionsfor bait; however, the numbers killed are not known.

Perhaps the most important interaction between state fisheries and listed species arises from the
intense pattern of localized removals of spawners. Although the patterns are generally similar
from one fishery to the next, the sheer number of distinct fisheries make it difficulty to describe
themindividually. Likewise, each fishery isdistinctly different in either the number of boats,
gear used, time of year, length of season, and fish species. Therefore, afew examples are
presented to demonstrate some of the competitive interactions which may occur.

Direct interactions between Steller sea lions and herring fisheries could occur if vessel activity
interferes with sealions foraging in the area, or if mortality results from fishery-sealion
interactions. Steller sealions are attracted to areas where herring spawn; they are likely feeding
on the dense aggregations of herring present during the short spawning period. Because herring
spawn timing is somewhat variable, fishery managers have learned to depend on the presence of
Steller sealions to determine when herring spawning isimminent. Managers generally begin
flying aerial surveys over potential herring spawning grounds well in advance of the expected
spawning event. For several weeks prior to spawning, herring are usually present adjacent to the
spawning grounds, but they occur in depths too deep to be detected from aircraft. However, the
presence of Steller sealions and cetaceans on the spawning grounds alerts the fishery manager to
the presence of herring and impending spawning. Fishery managers usually note the presence of
Steller sealionsin their field notebooks, occasionally recording actual counts.

Severa days before spawning, herring move into shallower water and become directly detectable
by aerial surveyors. About this time the fishing fleet begins arriving in the general areawhere
the fishery will take place. Several hours before the opening, the fishing fleet moves into
position, directed to the herring schools by spotter aircraft. Fishery openings, particularly purse
seine openings, can be very short, on the order of 30 minutes, with a number of openings over a
few days or aweek. Steller sealions have been observed in the middle of these fishing areas.
Thereis not sufficient information to know whether these animals are there because they are not
being disturbed and have no fear of the fishing vessels, or if they are the brave few venturing out
into the disturbed area. Additionally, thereis no way of knowing how many animals were
excluded that were not observed foraging in the spawning area. Steller sealions are observed
leaving the grounds within afew days after the herring have spawned. Fishery biologists make
note of their departure, as spawn deposition SCUBA biomass survey assessments do not begin,
for safety reasons, until the sea lions leave the area.

One example of a herring spawning event where Steller sea lion counts were quantified during
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aerial surveysisshownin Figure5.9. There was no fishery at Hobart Bay in the spring of 2000
because the quota had been taken in the earlier food/bait herring fishery. However, if afishery
had occurred, managers would typically have allowed 6-12 hours of gillnet fishing about April
29. Steller sealionswere aready in the area at the time of the first ADF& G aerial survey on
April 19, diving on the deeply submerged herring schools, as were a number of humpback
whales. Following the spawning event, large numbers of birds appeared on the beaches to feed
on the herring eggs, noted in numbers of 11,000 to 20,000. Approximately 150 Steller sealions
were counted in the area. Similar descriptions of humpback whale and Steller sealion presence
on herring spawning grounds are available in field notes from other herring fishing areas.

Steller sealions and humpback whales are seen foraging extensively on herring schools, ADFG
uses that behavior to signal the fishery, then the fishery movesin and eliminates entire schools of
herring at peak condition. The entire fishery may last only about a week or two, but given the
short spawning period when these stocks are concentrated and are easy prey for fisherman,
marine mammals, and seabirds, that time may be essentia to the survival of animals such as
Steller sealions. They may depend on these short intervals of high prey availability to get them
through other bottle neck periods of low prey availability. However, in many instances they are
instead faced with dozens of boats removing whole schools of prey. Some animals may be able
to adapt, by learning to forage among the fishing boats, but others may choose to avoid the area.
These are the animals that we do not see and have no reliable way to estimate. For animals that
remain, we have no way to gauge their foraging success among the fishing vessels, nor do we
have away to gauge the impact on the animals that were excluded.

Additional interactions may occur in the salmon fisheries. Many of these fisheries take place at
stream or river outlets where salmon congregate before heading up to spawn. Vessels converge
on these areas and fish in tight groups, setting driftnets or purse seines. Again, sealions may be
excluded from this rich foraging area by direct vessel and fishing gear interactions.

Direct effects of commercial fisherieson listed species
5.5.5.1 Direct effectson Steller sealions

Commercial fisheries can directly affect Steller sealionsin the BSAI, and GOA by capturing ,
injuring, or killing themin fishing gear or in collisions with fishing vessels, and if fishermen kill
themintentionally. Observations of Steller sealions entangled in marine debris have been made
throughout the GOA and in southeast Alaska (Calkins 1985), typically incidental to other sea
lion studies. Two categories of debris, closed plastic packing bands and net material, accounted
for the majority of entanglements. Loughlin et al. (1986) surveyed numerous rookeries and
haulout sites to evaluate the nature and magnitude of entanglement in debris on Steller sealions
in the Aleutian Islands. Of 30,117 animals counted (15,957 adults; 14,160 pups) only 11 adults
showed evidence of entanglement with debris, specifically, net or twine, not packing bands or
other materials. Entanglement rates of pups and juveniles appear to be even lower than those
observed for adults (Loughlin et al. 1986). It is possible that pups were too young during the
survey to have encountered debris in the water or that pups and juveniles were unable to swim to
shore once entangled and died at sea. Trites and Larkin (1992) assumed that mortalities from
entanglement in marine debris were not a major factor in the observed declines of Steller sea
lions and estimated that perhaps fewer than 100 animals are killed each year.

Steller sealions have been caught incidental to foreign, commercial trawl fisheriesin the BSAI
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and GOA since those fisheries developed in the 1950s (Loughlin and Nelson 1986, Perez and
Loughlin 1991). Alverson (1992) suggested that from 1960 to 1990, over 50,000 sealions were
incidentally taken in these fisheries, or almost 40% of his estimated total mortality due to various
fishery and subsistence activities. Perez and Loughlin (1991) reviewed fisheries and observer
data and reported that from 1973 to 1988, sealions comprised 87% (over 3000) of the marine
mammal incidental take reported by observers. They extrapolated the take rate to unobserved
fishing activities and suggested that the incidental take during 1978 to 1988 was over 6,500
animals. Using the average observed incidental rates during 1973 to 1977, they also estimated
that an additional 14,830 animals were incidentally taken in the trawl fisheriesin Alaska during
1966 to 1977. Finaly, they concluded that incidental take was a contributing cause of the
population decline of Steller sealionsin Alaska, accounting for adecline of 16% in the BSAI
and 6% in the GOA. However, because the actual decline has exceeded 80% since 1960, sea
lions deaths incidental to fishing operations do not appear to be the principal factor in their
decline.

More recent estimates suggests that the number of sealionskilled incidental to commercial
fisheriesin the action area has declined substantially from historic levels. The average number of
Steller sealions that were estimated to have been killed each year incidental to BSAI and GOA
groundfish trawl and longline fisheries for 1990 to 1996 was 11 animals and the estimate from
the Prince William Sound salmon drift gillnet fishery was 15 animals; resulting in atotal
estimated mean mortality rate in observed fisheries of 26 sealions per year from the endangered
western stock (Hill and DeMaster 1998). Another 30 Steller sealions were believed to be killed
each year in interactions with state fisheries, athough these estimates are not reliable. Hill and
DeMaster (1998) estimated that 10 Steller sealions from the eastern population were taken by
fisheriesin southeast Alaska.

Satellite tracking studies suggest that Steller sealions rarely go beyond the U.S. EEZ into
international waters. Given that the high-seas gillnet fisheries have ended and other net fisheries
in international waters are minimal, the probability that significant numbers of Steller sealions
are taken incidentally in commercial fisheriesin international waters may be low. NMFS has
concluded that the number of Steller sealions taken incidental to commercial fisheriesin
international watersistoo small to have measurable effects on the population dynamics of Steller
sealions (Hill and DeMaster 1998).

Intentional take of Steller sealions

Historicaly, Steller sealions and other pinnipeds were seen as nuisances or competitors
by the fishing industry and fishery management agencies. Steller sea lions damaged
fishing gear, damaged fishermen's catch, and were believed to compete for fish
(Mathisen et al. 1962). As aresult, the Federal and state government sanctioned efforts
to reduce the size of the sealion population through bounty programs, controlled hunts,
and indiscriminate shooting. As noted previously, Steller sealions were also killed for
bait in crab fisheries managed by the State of Alaska.

The total number of sealions killed between 1900 and 2000 is unknown. Alverson
(1992) suggested that intentional take may have reached or exceeded 34,000 animals
from 1960 to 1990. Fishermen were seen killing adult animals at rookeries, haulout
sites, and in the water near boats. The loss of that many animals would have an
appreciable effect on the population dynamics of sealions, but the effect would not
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account for the total decline of the western population. The effect was likely
concentrated in areas closer to fishing communities and less important in more isolated
areas (e.g., central and western Aleutian Islands).

Government-sanctioned efforts to control the population of Steller sealions stopped in
1972 with the passage of the MMPA. Sealion populations appear to be growing slowly
in southeast Alaska, where considerable commercial fishing occurs. Expanded observer
coverage in the domestic groundfish fishery after 1989 and increased public awareness
of the potential economic and conservation impacts of continued sealion declines have
probably reduced the amount of shooting. Nevertheless, anecdotal reports of shootings
continue and a small number of prosecutions still occur. The full extent of incidental
killing is undetermined and therefore should be considered a potential factor in the
decline of sealions at some locations.

5.5.5.2 Direct effectson critical habitat for Steller sealions

Commercial fisheriesin the action areawould have affected critical habitat that has been
designated for Steller sealions primarily through the effects on the value of critical habitat to
Steller sealions (discussed under indirect effects below). Critical habitat has not been designated
for any other listed species covered by this biological opinion.

5.5.5.3 Direct effectson cetaceans

Commercial fisheries can directly affect endangered cetaceansin the BSAI, and GOA by
capturing , injuring, or killing them in fishing gear or in collisions with fishing vessels, and if
fishermen kill them intentionally. In the biological opinions NMFS has prepared on commercial
fisheriesin the action area over the past 20 years, NMFS has identified very few direct effects on
endangered cetaceans. However, information on the direct effects of commercial fisheries on
whales in the action area has been limited until recently. In 1997, for example, a humpback
whale was entangled in longline gear (pots for brown king crab). This whale was freed when the
line was cut, but reports on the incident are unclear about whether the whale was injured during
theincident. NMFS has generally considered commercial fisheriesin the action area to have
negligible effects on endangered cetaceans (Hill and DeMaster 1999).

5.5.5.4 Direct effectson salmon

The available information does not allow us to characterize the stock composition of the chinook
bycatch in the groundfish fisheries. Consequently, we cannot estimate how the various fisheries
in the action area have affected mortality rates of threatened and endangered salmonids over
time. However, at least small numbers of some listed salmonids have been caught as bycatch in
Alaska groundfish fisheries.

Chinook salmon rear in freshwater followed by 2-4 years of ocean feeding before they begin
their spawning migration. Chinook from individual brood years can return over a 2-6 year period,
although most adult chinook return to spawn as 4 and 5 year old fish. Chinook salmon migrate
and feed over great distances during their marine life stage; some stocks range from the
Columbia River and coastal Oregon riversto as far north as the ocean waters off British
Columbia and Alaska. As aresult, cohorts of chinook salmon can be vulnerable to fisheries for
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several years. Most chinook stocks are vulnerable to harvest by numerous commercial troll, sport
and commercial net fisheriesin marine areas. Many are also taken in rivers and streams during
their spawning migration by sport, commercial net and subsistence fishermen.

Their extended migrations and the extreme mixed stock nature of most chinook fisheries greatly
complicates the management of chinook salmon. Prior to the mid-1970s, the extent of chinook
migration and the impacts of ocean fisheries on particular chinook stocks was poorly understood.
This changed with the advent of the Coded-wire tags and extensive tagging programs; large scale
tagging of chinook made it possible for fishery managers to determine chinook migration routes,
the timing of their migrations, and stock-specific impacts in distant fisheries. This kind of
information, though sparse by today’ s standards, was used to establish the original harvest
ceilings for ocean fisheries.

Snake River fall chinook

Thereislittle direct information regarding the impact of NPFMC groundfish fisheries on
Snake River fall chinook. There have been no recoveries of tagged fall chinook from the
Snake River in either the BSAI or GOA groundfish fisheries. Coded-wire tags
recoveries of the Snake River hatchery indicator stock in the ocean salmon fisheries
indicate that the greatest concentration of recoveries occurs off the southern British
Columbia and Washington coasts. Tags have been recovered from southern Californiato
southeast Alaska, but the concentration of Snake River fall chinook expressed in terms of
listed fish caught per thousand chinook is much lower in these more distant areas
suggesting that they are being sampled from the margins of their distribution.

Although no Snake River fall chinook have been recovered in the NPFM C groundfish
fisheries, there have been several observed recoveries of upper Columbia River fall
chinook (known as upriver brights) in the GOA groundfish fisheries. Upriver Brights are
known to have a more northerly distribution than Snake River fall chinook based on a
longer and much more extensive tagging history. The presence of Upriver Brightsin the
GOA fishery suggests that the occasional occurrence of Snake River fall chinook in
NPFMC groundfish fisheriesis at least plausible.

As discussed in the Status of the Species section of this opinion, virtually all chinook
caught in the Bering Sea are considered stream-type fish. Myers et al. (1996) used scale
samplesto determine general life history characteristics and major region of origin for
chinook taken as bycatch in the eastern Bering Sea. They estimated that only about four
percent of the bycatch were ocean-type fish comparable to Snake River fall chinook or
other fall chinook stocks. If one assumes an annual chinook bycatch in the BSAI of
55,000 (from the most recent biological opinion, NMFS 1995b), then only a small
portion, about 2,200, (55,000 * 0.04) are ocean-type fish that could be Snake River fall
chinook. However, existing information continues to suggest that it is unlikely that
Snake River fall chinook will be caught in the BSAI fisheries.

The southeast Alaska salmon fisheries represent the closest geographic region where
estimates of the relative abundance of Snake River fall chinook are available. The
concentration of Snake River fall chinook in the fishery has been estimated at about 0.3
per thousand for the 1987 - 1991 time period. A similar analysis for the 1985 - 1991
time period resulted in an estimate of 0.2 per thousand (PSC 1992). (These estimates
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were derived using the PSC chinook model.) Other estimates developed using the PFMC
chinook model have ranged from 0.5 to 1.1 Snake River fall chinook per thousand
depending on the time period and assumptions used in the analysis (NMFS 1993).

Higher concentrations were generally observed when analyzing 1993 than when
averaging estimated concentrations over alonger time period.

Snake River fall chinook are observed in the southeast Alaska fisheries, but in
concentrations that are substantially lower than in southern fisheries. It is reasonable to
assume that the concentration of listed fish will continue to decrease to the north. Given
the great additional distance to the BSAI area, the low abundance of ocean-type fish in
the BSAI area, and the relatively few Snake River fall chinook compared to the more
popul ous ocean-type stocks from the British Columbia and Washington and Oregon
production areas, NMFS concludes that it is highly unlikely that any Snake River fall
chinook are taken in BSAI groundfish fisheries.

It is more difficult to assess the potential impacts of the GOA groundfish fisheries on
Snake River fall chinook because there is no information on the origin of chinook taken
in the groundfish fisheries. It is reasonable to assume that the Snake River fall chinook in
the GOA groundfish fisheries will be lower than that observed in the southeast Alaska
salmon fisheries because of the greater distance from the apparent center of their
distribution. Similarly, it is reasonable to assume that there will be more stream-type
fish in the GOA groundfish fishing areas than in the southeast Alaska fishery based on
their observed dominance in the BSAI area. In 1999, NMFS produced a very
conservative estimates of the possible occurrence of chinook salmon in GOA groundfish
fisheries by multiplying concentration factors for the southeast Alaska salmon fishery by
the assumed maximum chinook bycatch of 40,000 (NMFS 1999a). This analysis suggests
that the catch of Snake River fall chinook could be as high as 8 to 44 fish per year (i.e.,
40,000 * 1.1 Snake River fall chinook per thousand (from previous discussion) = 44).
However, this analysis does not account for expected decreases in the concentration of
listed fish in the more northerly GOA groundfish fisheries. Based on that analysis,
NMFS concluded that the catch of Snake River fall chinook in the GOA groundfish
fishery is unlikely to average not more than five per year.

Upper Willamette River chinook

About 33 chinook salmon coded-wire tages from the upper Willamette River have been
recovered from GOA groundfish fisheries and one in BSAI groundfish fisheries since
1986. However, the number of upper Willamette River chinook salmon that were
intercepted in relation to the amount caught in directed salmon fisheries in southeast
Alaska and British Columbiaisvery low. Although it isimpossible to extrapolate these
observed recoveries into exploitation rates, NMFS believes that the take of these chinook
isarelatively rare event. Two to three of these coded-wire tags have been recovered per
year, with none recorded in the last 3 years. In 1993, 11 upper Willamette River chinook
salmon were recovered in GOA fisheries, which is the highest number of any year since
1986.

Lower Columbia River chinook

These spring stocks have awider ocean distribution than most stocks originating in the
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lower Columbia River, and are impacted by ocean fisheries off Alaska, Canada, and the
southern U.S. They were also subject, in past years, to significant sport and commercial
fisheriesinside the Columbia. Since 1984, there have only been 9 LCR Coded-wire tags
recoveriesin GOA groundfish fisheries, indicating that it is arelatively rare event.

The three tule stocks in the ESU include those on the Coweeman, East Fork Lewis, and
Clackamas rivers. These are apparently self-sustaining natural populations without
substantial influence from hatchery-origin fish. These stocks are all relatively small.
Since 1984, there have no reported Coded-wire tags recoveriesin BSAIl or GOA
groundfish fisheries for this ESU component. The interim escapement goals on the
Coweeman and East Fork Lewis are 1,000 and 300, respectively. Escapements have been
below these goals 8 of the past 10 years for the Coweeman, and 5 of the past 10 years for
the East Fork Lewis. The 10 year average escapement for the Coweeman is 700 ,
compared to arecent 5 year average of 995 (range 146-2,100). In the East Fork Lewis,
the 10 year average escapement is 300, compared to arecent 5 year average of 279.
Thereis currently no escapement goal for the Clackamas where escapements have
averaged about 350 per year.

Three natural-origin bright stocks have also been identified. Thereisarelatively large
and healthy stock on the North Fork Lewis River. Since 1984, there have no reported
Coded-wire tags recoveries in BSAI or GOA groundfish fisheries for this ESU
component. The escapement goal for this systemis 5,700. That goal has been met, and
often exceeded by a substantial margin every year since 1980 with the exception of 1999.
Thisyear the return is expected to be substantially below goal because of severe flooding
during the 1995 and 1996 brood years. Nonetheless, the stock is considered healthy. The
Sandy and East Fork Lewis stocks are smaller. Escapements to the Sandy have been
stable and on the order of 1,000 fish per year for the last 10-12 years. Lessis known
about the East Fork stock, but it too appears to be stable in abundance.

Puget Sound Chinook salmon

There have been no reported Coded-wire tags recoveries from the PSESU in BSAI or
GOA groundfish fisheries.

Snake River Spring/Summer and Upper Columbia River spring chinook

The available information suggests that UCRS chinook are rarely caught in the proposed
BSAI and GOA groundfish fisheries. The PFMC Salmon Technical Team previously
reviewed the record of coded-wire tag recoveries of spring and summer chinook from the
Snake River and other relevant information regarding distribution and harvest related
mortality. There were no Coded-wire tags recoveries or other information to suggest that
Snake River spring/summer chinook are caught in Alaskan fisheries (PFMC 1992, Clark
et. al. 1995). There were also no recoveries from summer chinook releases were reported
from Alaskan fisheries.

Sockeye salmon

Although the ocean distribution and migration patterns of Snake River sockeye and
Ozette Lake sockeye are not well understood, catch information suggest that they are

November 30, 2000 Section 5 - Environmental Baseline—-Page 179



OCO~NOUITA,WNE

unlikely to be caught in proposed groundfish fisheries of the BSAI and GOA. NMFS
found no information to suggest that there is any significant harvest of Snake River
sockeye salmon in ocean fisheries (November 20, 1991, 56 FR 58619). NMFS
previously concluded that Snake River sockeye are not likely to be caught in BSAI and
GOA groundfish fisheries because few sockeye salmon are caught in trawl or hook-and-
line fisheries that rarely intercept sockeye salmon. Given the low total abundance of
Snake River and Ozette Lake sockeye salmon, they are not likely to be taken in BSAI or
GOA groundfish fisheries.

Columbia River steelhead

Lower Columbia River and Upper Willamette River steelhead ESUs are coastal
steelhead stocks. The Upper Willamette River stocks are winter run stocks; the Lower
Columbia River steelhead stocks are primarily winter run although there are afew
summer run stocks in the upriver portion of the ESU. Upper Columbia River, Snake
River, and Middle Columbia River steelhead ESUs include inland stocks generally
comprised of summer-run fish (Busby et a 1996).

The summer-run steelhead generally enter freshwater from May through October (Bushy
et a 1996) with peak entry occurring in July based on timing at Bonneville dam. Mark
recoveries indicate that immature Columbia River steelhead are out in the mid North
Pacific Ocean at thistime. Data from high seas tagging studies found maturing summer-
run Columbia River steelhead distributed off the coast of Northern British Columbia and
west into the North Pacific Ocean (Myers et al 1996). Coded-wire tag data indicates
summer-run steelhead are also present off the West Coast of Vancouver Island, with
occasional recoveriesin near shore Canadian fisheries.

The Lower Columbia River and Upper Willamette steelhead winter-run stocks enter
freshwater from November through April (Busby et al. 1996). As mentioned above, the
ocean distribution of winter-run steelhead is far offshore as compared with their summer
counterparts, although coded-wire tag data indicates they are found as far east asthe
west coast of Vancouver Island. Adults move rapidly back to the Columbia River once
the migration begins, averaging 50 km/day mean straight-line-distance (range = 15-85
km/day).

The ocean distributions for listed steelhead are not known in detail, but steelhead are
caught only rarely in ocean salmon fisheries and are, therefore, not likely to be caught in
BSAI and GOA groundfish fisheries (ODFW/WDFW 1998). For the salmon fishery in
Alaska, during 1982-1993, when the southeast Alaska seine landings were sampled for
tagged steelhead, only one tag was recovered, although tag releases of southern U.S.
steelhead were quite high. Since then, only one other steelhead coded-wire tags has been
recovered while sampling for other species. From 1995 through 1999, no steelhead were
reported as bycatch in the "other" salmon bycatch category in the BSAI or GOA.

5.5.5.5 Direct effectson leatherback turtles

NMFS has no evidence that there are any direct effects of commercial fisheriesin the BSAI, and
GOA on the continued existence of leatherback turtles.
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5.5.6 Indirect effects of commercial fisheries on listed species

Commercial fisheries have numerous indirect effects the include social effects, economic effects,
physical effects, chemical effects, and biotic effects. Other indirect effects of commercial fisheries

include the industrial infrastructure to process the catch and deliver the catch to markets. Fisheries can
also have indirect biological effects that occur when fisheries remove large numbers of target species and
non-target species (bycatch) from a marine ecosystem. These removals can change the composition of the
fish community with associated effects on the distribution and abundance of prey organisms. Fishery
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removals of biomass can also compete with other consumers that depend on target organisms for food.

These biological effects are generally termed cascade effects and competition.

5.5.6.1 Indirect effectson water quality

After fish are harvested in the ocean, they are usually processed before they are delivered to
markets. Seafood processing covers arange of activities that can be as simple as removing
viscera and storing whole fish on ice, it can require cutting fish into fillets or steaks, or it can

involve more processing to form products like surimi or fish meal. Seafood processing generates
waste that consist of highly biodegradabl e constituents such as tissue solids, oil and grease, along
with fluids from viscera, heads, bones, and other discarded materials. The mgjor constituents that

are not highly degradable are crab and shrimp shells. These materials are usually ground up
before being discharged from seafood processing facilities.

The adverse effects of discarding this material tend to be highly local and usually depend on
flushing rates and dispersal regimes of the receiving waters. When discharges exceed the

dispersion and biodegradation rates of the receiving waters, they can build up, increase the
biologica oxygen demand of the receiving waters, and can produce noxious smells. Waste
generated by seafood processing can cause receiving waters to become anoxic, can elevate

ammonia levels, can smother benthic organisms, and attract scavengers such as gulls or rodents,

which may cause public health problems (Patten and Patten 1979).

In the 1970s, fish and shellfish waste discharged from mobile and shore-based processors at

Kodiak, Dutch Harbor, and Akutan polluted coastal waters around those communities. In 1971,
about 3.3 x 10* mt of waste was discharged at Kodiak (Jarvela 1986). In 1976, about 2.1 x 10* mt

of waste was discharged at Dutch Harbor. In 1983, the shore-based Trident Seafoods plant at
Akutan released between 9 and 11 x 10* mt of codfish and crab wastes into Akutan Harbor

before the plant was destroyed by fire. Sonar surveys of Akutan Harbor identified awaste pile

that was about 7 m thick and 200 m in diameter.

Section 303(d)(1)(C) of the Clean Water Act and the EPA’s implementing regulations (40 CFR
130) require the establishment of a Total Maximum Daily Load (TMDL) to achieve state water

guality standards when abody is limited by water quality. A TMDL identifies the degree of

pollution control needed to maintain compliance with standards using an appropriate margin of

safety. The focus of the TMDL is reduction of pollutant inputsto alevel (or load) that fully
supports the designated uses of a given waterbody. In 1997, the Alaska Department of

Environmental Conservation (AKDEC) identified Udagak Bay (Beaver Inlet on Unalaska Island

in the Aleutian Islands) and King Cove lagoon in King Cove (on the Alaska Peninsulain the
Aleutians East Borough) as being water quality-limited for seafood wastes. TMDLs were
established for both facilities in 1998.
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For Udagak Bay, AKDEC concluded that the Northern Victor Partnership facility P/V Northern
Victor produced seafood processing wastes (from Pacific cod, Pacific halibut, herring, walleye
pollock, salmon, and a variety of other fish) that created a waste pile deposit of settleable solid
residues measuring at least 2.4 acresin areaand 7 feet thick on the seafloor. AKDEC concluded
that the waste pile exceeded Alaska' s water quality standards for residues. For King Cove, the
AKDEC concluded that the Peter Pan Seafoods facility created a waste pile covering 11 acres of
seafloor to an average depth of 3 feet.

In 1998, the list of impaired waters that was prepared by the AKDEC included six additional
water bodiesin Cold Bay, Dutch Harbor, and Kodiak that had been impaired by seafood
processing, logging operations, military materiel, or fuel storage. Although total maximum daily
loads for these facilities were not available for this biological opinion, the effects of these
facilities appear to be localized and would not be expected the adversely affect threatened or
endangered species under NMFS' jurisdiction.

5.5.6.2 Indirect effectson Steller sealions

The discussion over the indirect, biological effects of the groundfish fisheriesin Alaska S
specifically cascade effects and competitive interactions S and their potential impacts on non-
target species, has centered on the effects of the fisheries on the endangered western population
of Steller sealions. There is general scientific agreement that the decline of the western
population of Steller sealions results primarily from declinesin the survival of juvenile Steller
sealions, although the available evidence al so indicates that reproduction in these sealions has
been compromised. There is also general scientific agreement that the problems probably have a
dietary or nutritional cause. There is much less agreement on whether fishery-induced changesin
the forage base of Steller sealions have contributed to and continues to contribute to the decline
of the Steller sealion. However, as explained below, based on the best scientific and commercial
information available, the BSAI and GOA groundfish fisheries have likely adversely affected
Steller sealions by (a) competing for sealion prey and (b) affecting the structure of the fish
community in ways that reduce the availability of alternative prey.

In 1982, Lowry et a. provided a series of questions to assess competitive interactions between
fisheriesand Steller sealion: (a) doesthe subject fishery affect the diet of Steller sealions? (b)
do any changesin diet compromise the condition of individual animals? (c) are any changesin
condition sufficient to reduce growth, reproduction or survival? and (d) are any changesin
reproduction and/or survival sufficient to have significant population effects? Unfortunately, the
datarequired to answer these questions are either unavailable or equivocal.

In the absence of unequivocal data, the debate about competition between groundfish fisheries
and Steller sealions has continued since the Stellers’ listing in 1991. The scientific community in
Alaska has conducted workshops (Alaska Sea Grant 1993, National Research Council 1996) and
published scientific papers (Loughlin and Merrick 1989, Alverson 1992, Trites and Larkin 1992,
Ferrero and Fritz 1994) without resolving the debate. Since 1991, the question of whether the
Alaska groundfish fisheries compete with Steller sea lions has been considered in annual
biological opinions NMFS has prepared on the fisheries. For example, on April 5, 1991, NMFS
issued biological opinions on the effects of the Alaska groundfish fisheries on endangered and
threatened species, including the Steller sealion. The opinion recognized that the groundfish
fisheries could adversely affect Steller sealions by (1) reducing food availability (quantity and/or
guality) due to harvest; (2) entangling them in fishing gear; (3) intentional harassment (including
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killing and wounding) from fishermen; and 4) disturbance by vessels and fishing operations.
Nevertheless, the 1991 opinion concluded that the fishery was not likely to jeopardize the
continued existence and recovery of the Steller sealion.

In 1998, NMFS prepared biological opinions on the walleye pollock fisheriesin the BSAI and
GOA that concluded the fisheries were likely to jeopardize the continued existence of the
endangered western population of Steller sealions and adversely modify critical habitat that had
been designated for the sealions (NMFS 1998). In the absence of definitive data or conclusive
evidence, NMFS made the following assumptions to address the question of competition in the
1998 Biological Opinion on the walleye pollock fisheries:

1 The abundance of any speciesin aparticular space at a particular timeisfinite.
Therefore, an activity that can remove hundreds of poundsin asingle tow and thousands
of tons of fish per day must, on at least a very local scale and for short periods of time,
reduce the biomass of the targeted fish remaining in the ocean. By extension, it is
reasonabl e to assume that, as fishing effort increases or is concentrated in a particular
areain a specific period of time, the extent and duration of those reductions would
increase.

2. Thelikelihood of locally depleting afish resource increases when that resourceis
patchily distributed. That is, fish species are not homogeneously distributed throughout
the water column. Instead, there are specific areas that have larger numbers of fish and
other areas that have limited numbers of fish (Bakun 1996). Walleye pollock and Atka
mackerel are schooling fish that are patchily distributed: within a school their biomassis
very high while outside of a school their densities are low. Fishing effort that targets
schaools of pollock or mackerel and removes a significant percentage of a school islikely
to reduce the biomass remaining in the ocean for at least a short period of timeina
particular space.

3. If these reductionsin schools of pollock or mackerel occur within the foraging areas of
the endangered western population of Steller sealions, the reduced availability of prey is
likely to reduce the foraging effectiveness of sealions. The effects of these reductions
become more significant the longer they last and the reductions are likely to be most
significant to adult female and juvenile Steller sealions during the winter months when
these animals have their highest energetic demands.

NMFS (1998) argued that these assumptions were reasonable and consi stent with assumptions
made by others who had tried to resolve the issue of fishery effects on Steller sealions (National
Research Council 1996). Thiswould imply that pollock are effectively removed from some
areas at some time, and the local populations would probably take at least days or week to be
rebuilt by in-migration from elsewhere. It is thus possible that food shortage for some mammals
and birds - perhaps at crucial times and places for juveniles - have been exacerbated by this
intense pulse fishing.

NMFS has cited, as examples of localized depletions of walleye pollock possibly associated with
fishing effort, the Bogoslof 1sland area of the Aleutian Islands, the “donut hole” region of the
Bering Sea, and the Shelikof Strait in the GOA. Pollock were once abundant in these areas, were
heavily exploited by fisheries, and now consist of reduced stocks. While these stocks appeared to
have declined, in part, for natural reasons, exploitation appeared to have contributed to those
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declines. NMFS (1998) cited Shelikof Strait as a more dramatic example of possible localized
depletion of walleye pollock (Fritz et al. 1995). A fishery developed after alarge spawning
aggregation was discovered in the Strait in the late 1970s. Because of this fishery, pollock
catchesin the GOA increased from less than 100,000 mt to more than 300,000 mt. By 1993, the
exploitable biomass of pollock in the GOA declined from 3 million tonsin 1981 to lessthan 1
million (NPFMC 1993). The National Research Council (1997) concluded that “During this
same interval, sealion counts on nearby rookeries showed a dramatic decline, and animals began
to show signs of reduced growth rate (Calkins and Goodwin 1988, Lowry et al. 1989).”

Based on these assumptions, NMFS' 1998 Biological Opinion concluded that the pollock
fisheriesin the BSAI and GOA were likely to jeopardize the continued existence of the
endangered western population of Steller sealions and adversely modify critical habitat
designated for the sealions. As aresult of that opinion the debate about whether the Alaska
groundfish fisheries compete with Steller sealionsintensified.

NMFS' 1999 Biologica Opinion on the Alaska groundfish fisheries (for species other than
pollock and Atka mackerel), outlined some of the remaining uncertainties in the available data. It
argued that the amount of prey available israrely known in the areas where sealions forage, and
measures of harvest or total biomass for alarger area (i.e., total biomassin the BSAI region) may
or may not be good indicators of prey availability. For example, alarge catch in asmall area
may indicate that the prey available was severely reduced (creating poor conditions for sea
lions), or it may indicate that large amounts of prey were available (good conditions). If total
biomass estimates for alarge region (i.e., the entire stock or some large subset of the entire stock)
are used as an index of availability, then spatial and tempora patterns of distribution must be
predictable or assumed constant over space. But observations of fishing distribution (Fritz 1993)
and survey results indicate that the patterns of the fishery and the distribution of fish may vary
considerably and, therefore, total biomass estimates may or may not be related to localized
biomass estimates.

NMFS' 1999 Biological Opinion discussed potential competition between the fisheries and
Steller sealions based on selection of prey by size, depth of prey, season of the fishery, and
nature of the interaction. These discussions are relevant to the issues evaluated in this biological
opinion and will be repeated below.

Competition and selection of prey by size

Size selection of prey by fisheries and by sealions may have significant bearing on the
guestion of whether or not competitive interactions occur. Fisheries may compete with
sealionsif they remove the same size of prey from the same areas. Fisheries may also
reduce the spawning biomass of prey to the extent that the reproductive capacity of the
fish stock is reduced and, over time, fewer fish become available for sealions.

The degree of overlap in the sizes of groundfish taken by Steller sealions and by the
various groundfish fisheries is not known for most species, but it is reasonable to assume
at least some overlap occurs. The December 3, 1998 Biological Opinion provided
evidence that the size of pollock taken by the fishery and by sealions overlaps.
Evaluation of the overlap is confounded by a number of factors. First, the sizes
consumed by sea lions are determined by the available prey and any preferential
selection of prey by size. Inthe majority of cases, scientists do not have sufficient
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information to characterize the available prey and therefore can measure only what was
consumed, not necessarily what was preferred. Second, much of the information
presented in the scientific literature on sizes of prey taken by sealions or fisheries has
been based on numbers taken by length. Inferences on relative importance of prey by
numbers taken by length are, however, misleading, as dietary value is determined by
biomass consumed by length, rather than number. That is, sealions may gain a great
deal more nutrition from consumption of a single large prey item than from the
consumption of multiple small prey items and, therefore, number, is not the best
indicator of dietary value.

Competition and depth of prey

The possibility of competition between groundfish fisheries and the Steller sealion has
been argued on the basis of depth of fishing, and depth of diving by sealions. Overlap
by depth may occur for any of the species that occur and are taken by fisheries on the
shelf or shelf break. Competition may be less likely for species that tend to be found
deeper in the water column.

The extent to which competition between fisheries and sea lions may be avoided through
partitioning of resources by depth can be difficult to judge using the available
information. Scientific studies of sealion foraging patterns are just beginning to
characterize the diving depths and patterns of sealions, and they are likely capabl e of
foraging patterns not yet understood or anticipated. In addition, prey for sealions and
fisheries move vertically in the water column as afunction of life history traits,
geography, light levels, temperature gradients, and perhaps a range of other factors.

Competition and the winter season

Changes in behavior, foraging patterns, distribution, and metabolic or physiologic
requirements during the annual cycle are all pertinent to consideration of the potential
impact of prey removal by commercial fisheries. Steller sealions, at least adult females
and immature animals, are not like some marine mammals that store large amounts of fat
to allow periods of fasting. They need more or |ess continuous access to food resources
throughout the year. Nevertheless, the sensitivity of sealionsto competition from
fisheries may be exaggerated during certain times of the year. Reproduction likely
places a considerabl e physiological or metabolic burden on adult femal es throughout
their annual cycle. Following birth of a pup, the female must acquire sufficient nutrients
and energy to support both herself and her pup. The added demand may persist until the
next reproductive season, or longer, and is exaggerated by the rigors and requirements of
winter conditions. The metabolic requirements of afemale that has given birth and then
become pregnant again are increased further to the extent that lactation and pregnancy
overlap and the female must support her young-of-the-year, the devel oping fetus, and
herself. And again, she must do so through the winter season when metabolic
requirements are likely to be exaggerated by harsh environmental conditions.

Nursing pups are still dependent, at least to some extent, on their mother. If the mother
isableto satisfy all the pup’s nutritional needs through the winter, then at least from a
nutritional point of view, winter may not be atime of added nutritional risk to the pup.
If, on the other hand, the pup begins a gradual transition to independence before or
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during the winter season, then the challenge of survival may be greater for the pup
through the winter.

Weaned pups are independent of their mothers, but may not have devel oped adequate
foraging skills. They must learn those skills, and their ability to do so determines, at
least in part, whether they will survive to reproductive maturity. Thistransition to
nutritional independence is likely confounded by a number of seasonal factors. Seasonal
changes may severely confound foraging conditions and requirements; winter months
bring harsher environmental conditions (lower temperatures, rougher sea surface states)
and may be accompanied by changing prey concentrations and distributions (Merrick and
Loughlin 1997). Weaned pups' lack of experience may result in greater energetic costs
associated with searching for prey. Their smaller size and undevel oped foraging skills
may limit the prey available to them, while at the same time, their small size resultsin
relatively greater metabolic and growth requirements.

Diet studies of captive sealionsindicated that they adjust their intake levels seasonally,
with increasesin fall and early winter months (Kastelein et al. 1990). These adjustments
varied with age and sex of the studied animals, and the extent to which the patterns
observed are reflective of foraging patternsin sealionsin the BSAI or GOA regionsis
not known. Nonetheless, such studies support the contention that the winter periodisa
time of greater metabolic demands and prey requirements.

Changes in condition, availability, and behavior of prey may also be essential to
successful foraging by all sealionsin winter. For example, pollock in reproductive
condition (i.e., bearing roe—toward the end of the winter) are presumably of greater
nutritional value to sealions (for the same reasons that the fisheries would rather take
roe-bearing pollock than pollock spent after the spawning season). Also, the relative
value of any prey type must also depend on the energetic costs of capturing, consuming,
and digesting the prey. Prey spawning aggregations may lead to areduction in sealion
energetic costs associated with foraging. The characteristics of such aggregations may
determine their significance to foraging sealions. Such characteristics likely include
their size, depth, location, composition, density, persistence, and predictability.

Nonetheless, the information that suggests that winter may be a crucial season for Steller
sea lions does not |essen the importance of available prey year-round. The observed
increases in consumption by captive animals in the fall months indicates that preparation
for winter months may also be essential. Spring may also be important as pregnant
females will be attempting to maximize their physical condition to increase the
likelihood of alarge, healthy pup (which may be an important determinant of the
subsequent growth and survival of that pup). Similarly, those females that have been
nursing a pup for the previous year and are about to give birth may wean the first pup
completely, leaving that pup to survive solely on the basis of its own foraging skills.
Thus, food availability is surely crucial year-round, although it may be particularly
important for young animals and pregnant-lactating females in the winter.

I nteractive competition ver sus exploitative competition

Much of the preceding discussion on the potential for competition between the Steller
sealion and BSAI and GOA groundfish fisheries has focused on exploitative
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competition; that is, competition that occurs when fisheries remo